TRAWNSACTIONS 


AMERICAN 


PHILOSOPHICAL SOCIETY; 


HELD AT 
PHILADELPHIA, 


FOR PROMOTING 


USEFUL KNOWLEDGE. 


VOLUME I. 


THE SECOND EDITION CORRECTED. 


PHREETSEAL iP wt a 


PRINTED BY RR. AITKEN & SON, AT POPE’s HEAD 
IN MARKET STREET, 


M.DCC.LXXXIX, 


em 
eff? 
**h 









EO EEE ee ee 


dv . 
a Theft. 5 


( ii) 


oa 5 o 





ADVERTISEMENT. 
Hac promoting of ufeful Knowledge in 


general, and fuch branches thereof in 
particular, as may be more immediately fer- 
viceable to the Britifh Colonies, being the ex- 
prefs purpofe for which the American Pui- 
LOSOPHICAL Society was inftituted; the Pub- 
lication of fuch curious and ufeful Papers, as 
may, from time to time, be communicated to 
them, becomes, of courfe, one material part of 
their defign. 


As foon therefore as the Society judged 
that they had received a fufficient Number of 
Communications for a Volume, they appointed 
a Committee, to affift the Secretaries, in fe- 
leéting out of them fuch.as might be motft pro- 
per for the public view. And for their direc- 
tion in the execution of this truft, the two 
following rules were given, viz. 


Firfi, “ That the grounds of the Commit- 
tee’s choice of Papers for the Prefs, fhould al- 
ways be, the importance or fingularity of the 
fubjects, or the advantageous manner of treat- 
ing them, without pretending to an{wer, or to 
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make the Society anfwerable for the certainty 
of the facts, or propriety of the reafonings, 
contained in the feveral Papers fo publifhed, 
which muft ftill reft on the credit or judgment 
of their refpective Authors. 


Secondly, ** That neither the Society, nor the 
Committee of the Prefs, do ever give their opi- 
nion as a body, upon any paper they may pub- 
lith, or upon any fubject, of Art or Nature 
that comes before them.” 


Thefe Rules were adopted from the Rules of 
that illuftrious Body the Roya Society of 
London, whofe example the American Pui- 
LOSOPHICAL Society think it their honor to 
follow, in their endeavours for enlarging the 
Sphere of Knowledge and ufeful Arts. And 
though, in Countries where the Arts and all 
ufeful Improvements have arrived almoft at 
their maturity, the following Work may fcarce 
be confidered as a mite thrown into the com- 
mon treafury; yet here, where they are but in 
their infancy, it may be received as fome ac- 
ceffion to our fmaller Stock. 


LAWS 
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LAWS ann REGULATIONS, 


OF. °:3 “ua 


American PHILOSOPHICAL SOCIETY 
Hetp at PHJLADELPATA, FOR PROMOTING 
USEFUL KNOWLEDGE. 


WO Societies having formerly fubfifted in Philadelphia, whofe 
views and ends were the fame viz. ‘‘ the Advancement of ufe- 
ful Knowledge’”’—it was judged that their union would be of public 
advantage; and they were accordingly united January 2d, 1769, by 
a certain Fundamental Agreement; the chief Articles of which are— 
Firft, That the name of the United Society fhall be The American 
Philofophical Society, held at Philadelphia for promoting ufeful Know- 
ledge. 

Secondly, That there fhall be the following Officers of the Society, 
viz. one Patron, one Prefident, three Vice Prefidents, one Treafurer, 
four Secretaries, and three Curators. 

Thirdly, That all the above officers fhall be chofen annually by 
ballot, at the firft mecting of the Society in January; excepting only 
that inftead of electing a Patron, the Governor of the Province be 
requefted to be Patron. 

Other Laws were to be made by the United Society; and accord- 
‘ingly the following LAWS, &c. were pafled February 3d, 1769 : 


I. Of the annual Payments to be made by Members. 


EVERY Member of this Society fhall fubferibe Ten Shillings 
yearly, to be applied by the Society to fuch purpofes as they shall 
direét; and no Member {hall be entitled to a vote in the annual elec- 
tion of officers, unlefs it appears that he has paid into the hands of 
the Treafurer, the fubfcription of the preceding year, and all former 
arrears, if any there were. 

Every Member hereafter to be chofen, agreeable to the Laws of 
this Society, fhall pay Zen Shillings admiffion money, and alfo fub- 
{cribe for the yearly payment of Ten Shillings, before he is entitled 
to have any vote in the bufinefs of the Society at their meetings. 
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Il. Of the Eleétion of Members. 


The election of new Members fhall be by ballot, and that only on 
the third Friday in the months of January, April, July and Oétober; 
and in order to fuch election at leaft twenty Members muft be prefent. 

Any Member may, at any meeting, propofe fuch perfon or per- 
fons, as he thinks proper to bea Member or Members of this Soci- 
ety; but no perfon fhall be ballotted for, unlefs his name, together 
with the name or names of the Member or Members who propofed 
him, has been fixed up by the Secretaries for the view of the Society, 
at the two meetings preceding the time of election. Nor fhall any 
perfon be deemed duly chofen unlefs three-fourths of the votes of 
the whole Members be in his favour. 


Ili. Of the Officers, and manner of their ele&ion. 


The election of fuch Officers as are to be chofen in this Society, 
fhall be on the firft Friday in January every year, by ballot or writ- 
ten ticket, between the hours of Two and Five in the afternoon, at 
fuch place in this city as fhall be fixed by the Society at their previ- 
ous meeting on the third Friday in December every year; of which 
notice fhall be given in the Gazette, or fuch other public Papers as 
the Society fhall order, at leaft one week before the day of eleétion. 

Before opening the election, the company that fhall be met at half 
an hour after Two, fhall appoint three Members of the Society as 
judges of the election, and alfo two clerks or fecretaries, for taking 
down the names of the voters. And in cafe of an equality of votes 
for any Officer, after cafting up the ballots, the decifion fhall be by 
lots, to be drawn by one of the judges. 


IV. Of the Prefident. 


The Prefident is to prefide at all meetings, to preferve order, to 
regulate the ‘debates, and to ftate and put queftioris, agreeable to 
the fenfe and intention of the Members. 


V. Of the Vice-Prefidents. 


In the abfence of the Prefident, his duty fhall devolve on the 
Vice-Prefidents, fo that they fhall prefide alternately at meetings. But 
if the Vice-Prefident, whofe turn it is to prefide at any meeting, 
fhould be abfent, his place fhall be fupplied by any of the other Vice- 
Prefidents, who fhall be prefent, according as he may be next in turn. 
If only one Vice-Prefident be prefent, he fhall of courfe prefide; and 
if neither the Prefident, nor any Vice-Prefident be prefent, the Mem- 
bers met, fhall appoint one of their number to take the chair for 
that meeting. VI. of 
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VI. Of the Treafurer. 


The Treafurer fhall receive the fubfcriptions of the Members, and 
all the other monies that may become due to the Society, and fhall 
pay the fame agreeable to their orders, certified to him by the Pre- 
fident, Vice-Prefident or Member, who was in the Chair when the 
order wasmade, The Treafurer fhall keep a regular account of all 
monies received and paid by him as aforefaid; and once every year, 
or oftener if required by the Society, he fhall render an account to 
them ofthe ftock in his hands, and the difburfements made by their 
order, and fhall deliver upto his fucceffor the books and all papers 
belonging to them, together with the ballance of cafhin his hands, 
And for the faithful difcharge of his truft, he fhall before he enters 
on his office, give bond and fecurity to the Prefident and Vice-Pre- 
fidents, in double the fum which they, or any three of them, fhall 
judge he may probably become entrufted with, during his faid office.. 


VII. Of the Secretaries. 


The Secretaries fhall fo fettle matters as to take equal fhares of all’ 
ali bufinefs, and fo as that two of them {hall ferve at every meeting, 
viz. one to take the minutes, and one to read all letters and papers: 
that may be communicated to the Society. It is alfo the bufinefs of 
the two Secretaries of each particular meeting, to copyinto the minute 
book, the proceedings of that meeting in order to produce the fame 
fair to the next meeting. They areturther to copyinto the proper books 
all fuch letters, papers andeflays, as the Society may think fit to pre- 
ferve on record, and to have the fame ready to be laid before the 
next meeting. 

The other two Secretaries are, in the mean while, to give notice’ 
to new members of their election, and agreeable to the directions of 
the Society, to write or anfwer letters; and-in general, to manage 
all matters of Corre/pondence. 

The Secretaries may, for their own eafe, change places; fo that 
the two who have ferved as corre/ponding Secretaries, for one month 
or limited time, fhall take their turn to ferve for the like time as 
fitting or attending Secretaries. 


VUE. Of the Curators, 


The bufinefs of the Curators fhall be to take charge of, and preé- 
ferve, all Specimens of natural Produétions, whether of the Animal, 
Vegetable or Fofil kingdom; all models of machines and inftruments, 
and all other matters and things belonging to the Society, which 
fhall be committed to them; to clafs and arrange them in their pro- 
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per order, and keep an exact lift of them, with the names of the 
refpective donors, in a book provided for that purpofe; which book 
fhall be laid before the Society, as often as called for, 

The Curators, on entering upon their office, fhall give fuch a 
receipt for every thing that is committed to their charge, as the So- 
ciety fhall think proper; and, at the end of their term, fhall deliver 
up the fame to their fucceffors. For the faithful performance of 
their duty, and of the truft repofed in them, they fhall give bond 
to the Prefidents, and Vice Prefidents, in fuch a fum as they, or any 
three of them, fhall require. 


IX. Of the Meetings of the Society. 


The ordinary meetings of the Society fhall be on the firft and 
third Fridays of every month, from Oétober to May, both inclufive, 
at /ix o’clock in the evening, and on the third Friday in each of the 
other four months, at /even o’clock. 

No meeting fhall be continued after ten o’clock, nor any new mate 
ter be introduced by motion or otherwife, after nine o’clock. 


X. Of the Difpofition of Money, and making new Laws. 


No part of the Society’s ftock fhall be difpofed of in Premiums, or 
otherwife, nor fhall any new laws be made, until the fame have 
been propofed at one meeting, and are agreed to by two-thirds of 
twenty or more Members prefent at a fubfequent meeting. 


XI. Of other Proceedings of the Society. 


No queftion fhall be put on a motion, unlefs the motion be /econd- 
ed; and the determination of any queftion fhall be by ballot, inftead 
of open fuffrage, if defired by any four Members. In cafe of an 
equality of votes on any queftion, the fame fhall be deferred to ano- 
ther meeting. 

When any Member fpeaks he fhall ftand up, and addrefs himfelf 
to the Chair, and the reft fhall remain filent in their feats) When 
two or more offer to fpeak at the fame time, the prefiding Member, 
in that, as in other matters of order, fhall regulate and determine 
who fhall fpeak firft. 

XII. Of Committees. 


The Members of this Society fhall be claffed into one ot more of 
the following Committees. 

1. Geography, Mathematics, Natural Philofophy and Aftronomy. 

2. Medicine and Anatomy. 

3. Natural Hiftory and Chymiftry 4. Trade 
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4. Trade and Commerce. 

g. Mechanics and Architecture. 

6, Hufbandry and American Improvements, 

Thefe Committees fhall meet on their own adjournments, and at 
fuch other times asthe Society fhall appoint, for the confideration of 
any matters referred to them, and fhall have power to chufe their 
own Chairman. But no Committee, as fuch, thalltake up any new 
bufinefs of the Society, but fhall confine themfelves only to the fub- 
jeéts for which they are appointed, and to matters referred tu them 
by the Society. 
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NOW LEDGE is of little ufe, when confined to mere fpecu- 

lation: But when fpeculative truths are reduced to prattice, 
when theorics, grounded upon experiments, are applied to the com- 
mon purpofes of life; and when, by thefe, agriculture is improved, 
trade enlarged, the arts of living made more eafy and comfortable, 
and, of courfe, the increafe and happinefs of mankind promoted; 
knowledge then becomes really ufeful. That this Society, therefore, 
may, in fome degree, anfwer the ends of its inftitution, the mem- 
bers propofe. to confine their difquifitions, principally, to fuch fub- 
jects as. tend to the improvement of their country, and advancement 
of its intereft and profperity. 

The tract of country now poffeffed by the Engli/b in North-Ame- 
rica is large and very extenfive; thefoil and climate various; and, ly- 
ing between the 25th and 5 §th degrees of North latitude, is not only 
fubjecét to, the gradations from extreme heat to extreme cold, but 
feems capable of fuppiying almoft: all the productions of the earth. 
It is watered. with plentiful ftreams, accommodated with creeks, 
bays: and havens, and interfecéted by rivers, which run far into the 
country, and not only open an eafy communication with the ocean, 
but, by interlocking with each other, afford an inland navigation 
of fome thoufand miles, that with no great expence might be ren- 
dered ftill. more’ extenfive. 

By the induftry of its inhabitants, the Jand in many places is 
cleared of its wood, reduced. toarable and pafture ground, and ren- 
dered: fit to receive thofe fruits, trees, plants and grain, which are 
proper to every foil.---The Jndians who were natives of this coun- 
try, and whofe employn. nts were hunting and fithing, paid little re= 
gard to hufbandry, or thecultivationof the land. To trade and come 
merce they were ftrangers. Elegance of living they defpifed. They 
depended on the bow, and were content if, with the fortune of the 
chafe, the fpontaneous fruits of the foreft, the fifh which they 
caught, and a little Jndian cornwhichtheir women and children raifed, 
they could fupport life. Hence it was that, upon the firft difcove- 
ry of America by: the Europeans, Indian corn was the only grain 
found here. 

The fruits, trees, plants, andygrain, introduced by the new in- 
habitants, are moftly fuch as were cultivated in European countries, 


c from 
(a) Bell’s Travels into China. Du Halde’s Hiftory of China, Kampfer’s Hiftory of Japan. 
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from whence thefe inhabitants came. But the foil and climate of 
thefe countries being different from that of Europe, no wonder if 
many of them do not fucceed here as well as in Europe. 

If we may truft to the report of travellers, (a) this country, in the 
fame degree of latitude, very nearly refembles China, or the tra&t of 
land that forms the eaftern fide of 4/a, in foil, climate, temperature 
of the air, winds, weather and many natural productions. And 
the fame refemblance is remarkable between the weftern fide of the 
old world and the weftern fides of our continent; (4) whereas the 
eaftern and weftern fides of the fame continent differ greatly. 

From the lateft and beft accounts, (c) we find that Kamt/chatka, 
and the coaft to the north of it, are in almoft every refpe&, fimi- 
lar to Labrador in America; but very different from thofe parts of 
Europe which are comprehended within the fame degrees of latitude. 

Philadelphia lies in the goth degree of north latitude, the very 
fame as Pekin in China, and nearly the fame with Madrid in Spain, 
and that part of California, of which Sir Francis Drake took pof- 
feffion. In Philadelphia and Pekin, which lie on the fame fides of 
the two continents, namely, the eaftern, the winters are cold, and 
the fummers are very warm. The fame winds, in both places, pro- 
duce the fame effeéts. Thus in both, the north-weft winds are cold 
and piercing; the fouth-weft warm and dry; the north-eaft cold and 
wet; the fouth-eaft wet but warm. Befides, the general winds that 
prevail are the north-weft in winter, and fouth-weft in fummer. 
But the cafe is different in Madrid and California, though thefe 
places agree with each other in almoft every circumftance. 

This refemblance is manifeft not only in the weather and climate, 
but is alfo remarkable in the foil and natural produce. Tobacco, 
Phytolacca, (or poke) the perfimon tree, the mulberry tree, with fe- 
veral others, are natives of China, they are alfo the natives of this 
part of America. Ginfeng is gathered to the weftward of Pekin, and 
as far as we know, has not been found in anyother part of the world, 
except within the fame degrees of latitude in America. Thefe ob- 
fervations give grounds to hope that, if proper enquiries were made, 
many more of the native plants of China, and very poiffibly the Tea, 
fo much in ufe amongft us, and now become fo neceflary a part of 
our diet, might be found in America. 

Who knows whether the arrack tree, of which we read, may not 
be the fame as the American cocoa; or as our fugar maple, which, 
for many years fucceflively, will yield a large quantity of rich, fweet 
fap, from whence a fine fpirit may be diftilled? It might be worth 

enquiring 
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(4) Natural and Civil Hiflory of California. 
(c) Muller’s Voyagesfrom Afia to America. 
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enquiring, whether the cotton of Virginia, which is different from 
that raifed in our iflands, is not the fame as that of which the Chinefe 
make their fine callicoes and mypflins; whether the Jndian hemp of 
America, or more probably, the filk grafs found in Virginia, is not 
the fame as the Chinefe Herba; and whether the filk, gathered from 
the trees in China, of which poets and travellers have told marvel< 
lous ftories, is any thing more than the cocoons, which, ‘> many 
places, are to be found in great plenty, on our trees and bufhes. 

The filk of China feems to be of different forts; that of which their 
Bandanoes and coarfe filks are made, is ftrong and harfh; that 
which they work up into their fine damafks is foft, but of a weaker 
thread. Hence it is probable, that they have different fpecies of 
filk-worms. In this part of America, different kinds of filk-worms 
are found upon different trees and fhrubs; the cocoons of fome of 
them, particularly thofe that feed on the faffafras, are larger, and 
the filk they produce, though not fo fine, is much ftronger than that 
of the Italian filk-worm that feeds on the mulberry. Is there not 
reafon then to believe that, if experiments were made with our own 
filk-worms, and fuch as are moft ufeful were propagated, this coun- 
try might, in a few years, produce plenty of filks? 

Such of the plants of China as have been introduced here, feem to 
agree with our foil and climate, and to thrive in a degree equal to 
our warmeft expectations; witnefs the rice, the whifk and the Chi- 
nefe vetch. Thefe may encourage us to try others. From the trials 
made in our iflands of the fugar cane, coffee, ginger, &c. there is rea» 
fon to hope, that the {pices of the Ea/f-Indies may be propagated and 
cultivated there, 

Thus by introducing the produce of thofe countries, which lie on 
the eaft fide of the old world, and particularly thofe of China, this 
country may be improved beyond what heretofore might have been 
expected. And could we be fo fortunate as to introduce the induf- 
try of the Chinefe, their arts of living and improvements in huf- 
bandry, as well as their native plants, merica might in time become 
as populous as China, which is allowed to contain more inhabitants 
than any other country, of the fame extent, in the world. 

We have many trees, plants, roots and herbs, to the medical vir~ 
tues and ufes of which weare flrangers. The fruit of our perfimon 
tree has been ufed, to good purpofe, in brewing beers but it was not 
known before the experiment was made, by order of this Society, laft 
winter, that one bufhel of this fruit will yield above a gallon of proof 
fpivit, of an excellent tafte and flavour. To what ufes in pharmacy 
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the gum, the bark and roots of this tree, which is fo very aftringent, 
may be applied, is unknown. The virtues of the Magnolia and f{pice- 
wood are not fufficiently afcertained, though they have been ufed, 
and found to be excellent remedies in fome diforders. There is a 
tree called the Xantholixum, that grows in Maryland, Virginia and 
both the Carolinas, the bark of which is of fuch a particular qua- 
lity, that the fimalleft bit of it, on being chewed, ftimulates the 
glands of the mouth and tongue, and caufes a flow of faliva equal to 
that of a flight falivation, while its action continues. No rational 
experiments have yet been made to find out its virtues and ufes. A 
number of other trees might be mentioned, fuch as the faflafrafs, the 
wild cinnamon, the magnolia altiffima; the fragrant fmell and aro- 
matic tafte of which prove that they have medicinal qualities, though 
their ufes are not fully known. The fumach likewife deferves exa- 
mination. Its feed or berries, if not the wood itfelf, might be ufed 
indying. The Jndians mix its leaves with their tobacco, and there- 
by render it more aromatic and agreeable in fmoking. There is a 
ipecies Of it which yields a gum that nearly if not exadtly refembles 
the Gum Copal. Indeed there is reafon to believe it is the very 
fame. 

Our wines and raifins are imported from foreign countries; while 
nature points out, that there cannot be a country more proper than 
this is for producing the grape. Before our lands were cleared, and 
fo many of the grape vines extirpated, foreigners who vifited this 
country, could not help obferving and admiring the quantity that, 
like native vineyards, prefented themfelves to theit view. And even 
now our hills, vales and level land abound with them. ‘They grow 
in every foil, are fuited to every climate, and without cultivation, 
pour forth their fruits in abundance; many of them rich and luf- 
cious to the tafte. It is not a little furprifing therefore, that the 
culture of the grape was not among the firft of our improvements. 
Confidering the great variety of vines we have on this continent, it 
is not to be doubted that, with a little care and induftry, America 
might produce wine fufficient, not only for home confumption, but 
even for exportation; and, confidering, the richnefs of many of our 
grapes, in their prefent wild, uncultivated ftate, and the improve- 
ment they mutt receive from culture, there is reafon to hope that, in 
time, our wine may be much efteemed. 

It would be endlefs to recount all our plants, roots and herbs; 
many of which, though now neglected, might, with a little care and 
attention, become articles of commerce, and be of great ufeto our 
country. It is found from experience that flaxfeed, by reafon ot 
the 
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the drought and fcorching Sun in May and fune, does hot prow 
well, and hemp requires fo rich a foil, that few pieces ot ground will 
produce it. There is a plant, a native of this country, which grows 
in many places, but delights more particularly in light fandy foils, 
known commonly by the name of dndian hemp; its bark is fo ftrong 
that the Jndians make ufe of it for bow-ftrings. Could we but find 
a method of feparating and foftening its fibres, fo as to render it fit 
to be {pun into fine thread, it might ferve as a fubftitute for flax and 
hemp. This plant deferves to be cultivated on another account. 
The pod it bears contains a fubftance that, from its foftnefs and elaf- 
ticity, might be ufed inftead of the fineft down. Its culture is eafy, 
inafmuch as its root, which penetrates deep into the earth, furvives 
the winter, and fhoots out frefh ftalks every fpring. Five or fix 
years after being fown, it is in its greateft perfection. With the roots 
of plants, unknown to white people, the Jndians ftain wood, hair 
and fkins of a beautiful colour, that preferves its luftre for years, 
though expofed to the weather. With the juice of herbs they relieve 
many difeafes, heal wounds, and cure the bite of the moft venomous 
fnakes. A perfect knowledge of thefe fimples, and of many others, 
with which our country abounds, might be of great ufe to mankind. 

The bowels of ovr earth are but little explored, notwithftanding 
the encouragement received from the experiments that have already 
been made. There is a great variety of clays, many of them valuable. 
Of fome, good crucibles have been made, and fire bricks, equal to 
any inthe world. Others have anfwered fo well in burning, as to 
induce one to hope, that in time, a porcelain, equal to that brought 
from China, may be made here. Near Newcaftle on Delaware, a 
clay is found, which, ufed as a paint, retains its colour for years, 
even when expofed to the weather, without any mixture of oil. In 
many places is found a kind of earth, which has been ufed inftead 
of Spani/b brown, and anfwered the end. In other places there is 
an ochre, which dyes a wainfcot colour. May not fome of thefe 
clays have medicinal qualities? About eighteen miles from this city, 
on the banks of Ne/bameny, is a large bed of black lead. The lands 
to the fouthward are fo replete with nitre, are fo favourable for pro- 
ducing it, that, infundry places, itappearslike a hoar froft, on thefur- 
face of the ground. We are informed that a gentleman in Virginia 
made a large quantity of faltpetre from the fweepings of his tobacco- 
houfe, for which he received a medal from the Society of Arts: And, 
to evince the importance of this difcovery, the fame gentleman afferts 
that, from the floor of a tobacco-houfe, fixty by forty feet, may be 
collected by a very fimple procefs, fixteen hundred weight of nitre 
in a year. Nay, it is faid there are, if the expreflion may be allowed, 
mines of faltpetre in the mountains. Of 
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Of ores and minerals America produces variety, as well as plen« 
ty; iron, copper and lead are found in many places. Some famples 
of tin, antimony and bifmuth ores have been lately difcovered, and 
other minerals, the nature and properties of which are not fuflici- 
ently afcertained. 

It would be worthy of every perfon, therefore, who wifhes to im- 
prove his country, and advance its intereft, to try whether he can- 
not find at home, or introduce from. abroad, new fpecies of plants, 
trees, fruits, grain, &c. fuitable to our own foil and climate, for the 
fupport and ornament of life, and for articles of trade and commerce. 
Each one according to his opportunities and ability, fhould explore 
the virtues of ournative plants, &c. and fearch out the treafures which 
nature has concealed in the bowels of the earth. 

Such difcoveries will not only be a benefit to ourfelves, but they 
will render us more ufeful to our mother country. They will give 
full {cope to our induftry, without exciting her jealoufy, or interfere. 
ing in the leaft with her manufactories; they will enlarge and give 
ftability to her commerce. For if by thefe means, the continental co- 
lonies can fupply her with the rarities of China, and her iflands can 
furnifh the rich {pices of the Eaft-Indies, her merchants will no longer 
be obliged, in order to obtain thefe, to traverfe three quarters of the 
globe, encounter the difficulties of fo tedious a voyage, and, after 
all, fubmit to the infolence, or exorbitant demands of foreigners. 

Already has Britain experienced the advantage of her colonies 
furnifhing thofe articles, with which fhe ufed to be fupplied by for- 
eign nations. In the infancy of the colonies, and before they were 
fettled, fhe depended on Sweden and Ruffia for naval ftores. Thefe 
nations, imagining that fhe could not procure them elfewhere, and 
refolving to increafe their gain, entered into a combination to raife 
the price: And had not her colonies furnifhed thefe articles, fhe 
muft have given up the empire of the fea, or fubmitted to their ar- 
bitrary impofitions. 

But to accomplifh thefe defirable ends, it is efteemed neceffary, 
and propofed, that men of learning and enquiry fhould turn their 
thoughts and attention to thefe fubjects. The bulk of mankind fol- 
low a beaten track. They feldom turn their thoughts to experiments, 
and fcarcely ever adopt a new meafure, until they are well affured 
of fuccefs and advantage from it, or are fet upon it by thofe, who 
have weight and influence with them. 

That this Society may, as far in their power, contribute to the 
carrying fuch a plan into execution, it is propofed to make it a prin- 
cipal part of their bufinefs to inquire, and try to find out, what our 
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country is capable of producing; what improvements may be made 
in agriculture, farming, gardening, &c. The beft methods of manu- 
ring land, of reftoring foils, that are worn out, and of protecting 
and guarding our fruits, trees, plants, and grains, from worms, in- 
fects and blafts; how to improve the breed of ufefulanimals, and 
introduce other fpecies from foreign countries; how to preferve our 
timber for fhip-building and other purpofes, and to increafe the moft 
valuable forts, the beft time for felling and the beft method of fea- 
foning it; what are the virtues and ufes of the many plants, &c. 
which this country produces; what exotics or medicinal plants may 
be introduced, and the beft method of propagating the moft ufeful 
of them; what new vegetable juices may be difcovered, and the beft 
way of managing them; what improvements may be made in the 
art of fermeatation, making of wine, cyder, vinegar, &c. the cheap- 
eft and beit methods of making highways, caufeways and bridges, 
joining of rivers, and increafing our inland navigation. 

But it is not propofed to confine the views of the Society, wholly, 
tothefe things, fo as to exclude other ufeful fubjects, either in phyfics, 
mechanics, aftronomy, mathematics, &c. 

The means of conveying knowledge are now become eafy. Print- 
ing houfes are ere¢ted in all the principal towns on the continent, and 
regular pofts eftablifhed to carry letters and papers from one to ano- 
ther. Philadelphia, (the place where this Society meets) hath, by 
its central fituation, not only a ready communication. by land, with 
our continental-colonies; but likewife with our Iflands, by vefiels 
employed in carrying on our trade. Befides, hints thrown out in 
our public circulating papers are not loft, as in this country, almoft 
every manisfond of reading, and feems to have a thirft for knowledge. 

The Society are very fenfible how unequal they are to the tafk of 
carrying into execution a plan: of fo extenfive a nature. But they 
hope the ufefulnefs of it will procure them the countenance and affift- 
ance of every man who wifhes well to his country. 

There are many gentlemen in different parts of the country, whom 
Providence hath bleffed with affluence, and. whofe underftanding is 
improved by a liberal education. From fuch the Society promife 
themfelves. great afliftance, as their fortunes enable them to make 
experiments, which men of narrow circumftances would not dare to 
attempt. The farmers employed in cultivating the lands are intel- 
ligent and fenfible, capable of obfervation, and of making many ufe- 
fulexperiments. From thefe we fhall thankfully receive every hint 
and prattical obfervation, relative to the improvement of their farms, 
the culture of trees and grain, the raifing of ftock, &c.. As among 
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our mechanics many are expert and ingenious, the Society hope to 
be favoured with any new inventions and difcoveries they fhall make; 
and as many of our young men, who have turned their thoughts to 
philofophical fubjeéts, have difcovered fuch a degree of judgment and 
genius, as will enable them to carry their refearches far into nature, 
their fentiments on fuch fubjeéts, as they fhall be pleafed to commu- 
nicate to us, fhall be received with thankfulnefs. For befides the 
other advantages that may redound from an inftitution of this fort, 
it may have a tendency to infpire our youth with a love of know- 
ledge, to draw them gently from fcenes of diffipation, and to ani- 
mate them with a laudable defire of diftinguifhing themfelves by im- 
provements in arts and fciences, and by ufeful difcoveries that may 
do honour to themfelves, and promote the intereft of their country. 

Every {pecimen of what is curious or valuable in forming a cabi~ 
net, or collection of foftil, vegetable or animal fubftances, that may 
enlarge the bounds of natural hiftory in general, and of this part of 
the world in particular, will be efteemed agreeable prefents, and 
grateful acknowledgments will be made to the refpective donors. 

The Society propofe, as foon as their ftock will enable them, to 
reward with fuitable premiums every perfon who fhall make any va- 
luable improvement, invention or difcovery, in any of the fubjects 
before mentioned. ‘They will always be ready to incorporate as 
members, thofe who deferve well of their country. In fhort, 
the chief merit the Society mean to claim to themfelves is only 
that of encouraging and directing enquiries and experiments, of re- 
ceiving, collecting and digefting difcoveries, inventions and improve- 
ments, of communicating them to the public, and diftinguifhing the 
authors; and of thus uniting the labours of many, to attain one end, 
namely, the advancement of ufeful knowledge and improvement of 
our country. 
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FE Or. “4. 
MATHEMATICAL and ASTRONOMICAL Papers. 


A defcription of a new ORRERY; planned and now near- 
ly finifhed by Davip RitrennovseE, 4. M. of Nor- 
riton, in the county of Philadelphia. Communicated by 
Dr. SMitTH. 


Mas: 1768. - HIS machine is intended to have three faces, 
ftanding perpendicular to the horizon: 

That in the front to be four feet fquare, 

made of fheet brafs, curioufly polifhed, filvered and paint- 
ed in proper places, and otherwife ornamented. From 
the center arifes an axis, to fupport a gilded brafs ball, in- 
tended to reprefent the fun. Round this ball move others, 
made of brafs or ivory, to reprefent the planets: They are 
to move-in elliptical orbits, having the central ball in one 
focus; and their motions to be fometimes fwifter, and 
fometimes flower, as nearly according to the true law of 
an equable defcription of areas as is poflible, without too 
great a complication of wheel-work. The orbit of each 
planet is likewife to be properly inclined to thofe of the 
others; and their Aphelia and Nodes juftly placed; and 
Vou. I. A their 
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their velocities fo accurately adjufted, as not to differ fen- 
fibly from the tables of aftronomy in fome thoufands of 
years. 

For the greater beauty of the inftrument, the balls re- 
prefenting the planets, are to be of a confiderable bignefs ; 
but fo contrived, that they may be taken off at pleafure, 
and others, much fmaller, and fitter for fome purpofes, 
put in their places. 

When the machine is put in motion, by the turning of 
a winch, there are three indexes, which point out the hour 
of the day, the day of the month and the year, (according 
to the Julian account) anfwering to that fituation of the 
heavenly bodies which it then reprefented; ‘and fo conti- 
nually, for a period of s000 years, either forward or 
backward. 

In order to know the true fituation of a planet, at any 
particular time, the fmall fett of balls are to be put each 
on its refpective axis, then the winch to be turned round 
till each index points to the given time; then a {mall T¢- 
le/cope, made for the purpofe, is to be applied to the cen- 
tral ball, and dire&ting it to the planet, its longitude and 
inclination will be feen on a large brafs circle, filvered, 
and properly graduated, reprefenting the Zodiac, and 
having a motion of one degree in 72 years, agreeable to 
the preceffion of the Equinoxes: So likewife by applying 
the telefcope to the ball reprefenting the Earth, and di- 
recting it to any planet, then will both the longitude and 
and latitude of that planet be pointed out (by an index, 
and graduated circle) as feen from the earth. 

The two leffer Faces are four feet in heighth, and 2 feet 
3 inches in breadth: One of them reprefents and exhibits 
all the appearances of Fupiter, and his fatellites, their 
eclipfes, tranfits and inclinations: Likewife all the appear- 
ances of Saturn, with his ring and fatellites. And the 
other reprefents all the phenomina of the Moon, particularly 
the exact time, quantity, and duration of her eclipfes, and 
thofe of the Sun, occafioned by her interpofition; with a 

moft 
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moft curious contrivance for exhibiting the appearance of 
a Solar Eclipfe at any particular place on the earth: Like- 
wife the true’ place of the Moon in the figns, with her la- 
titude, and the place of her Apogee and Nodes, the Sun’s 
declination, equation of time, &c. It muft be underftood 
that all thefe motions are to correfpond exactly with the 
celeftial motions, and not to differ fome Degrees from the 
truth, as is common in orreries. | 

The whole may be adjufted to, and kept in motion, by 
a ftrong Pendulum Clock, neverthelefs, at liberty to be turn- 
ed by the winch, and adjufted to any time,. paft or future. 

N. B. The above machine is to be fupported by a ma- 
hogany cafe, adorned with foilage, and fome of the beft 
enrichments of fculpture. The part containing the me- 
chanical aftronomy of the Moon, has been fometime finifh- 
ed, and is found perfe&tly to anfwer, by many trials al- 
ready made of it. The remainder of the work is now al- 
moft completed. The clock part of it may be contrived 
to play a great variety of Mujfic. 





4 MATHEMATICAL Anpb 


The following CALCULATIONS and PROJECTIONS 
of the Tranfit of Venus were laid before the Society a- 
greeable to ther Dates, and claim a Place here, as it 
may be of U fe, in various Refpelts, to compare them with 
the actual Obfervations of the Tranfit, afterwards made 
in this Province; and from thence toeollet#ithe Diffe- 
rences between Computation and O. vatcinn;-toigetbér 
with the Caufes of thofe Differengés.’ |) =" 


Read arf Poe of the nfulng Transit af VENUS over the SUN, which iz te 
June. 1768. L bappen June 3d, 1769% By David Rittenhoufe, 4: 34. 


Evements from Halley's Tables, for Lat. 40% N.S Long. 75 W. from Greenwich, 
Communicated by Revd. Dr. Smith. 


1769, June 3d, at 3h, P. M. Sun’s ¢, 2° 13°, ‘ar’. 37" 
‘| Haliocestric place of 9 in ecligte 8 13. 18: a Lat. 9 N. ee 


S460 FeO 


At 8 Hours. P. M, Sun’s place, 2°. 13°. 33/' 35” ; 
Place of Venus 8, 13. 38.2 ~ Lat. 9 N. 3/ 18” 


6424 7 | ~ 
2© 5.006568 Diftance 10152385 
195 


4© 4.861095 Dift. 7262652 
2 46 4.460858 Dif. _ "2889733 
Diff. mr +400237 
Apparent Semidiameter of © 15’. stients, 85 
soars ea of Q - a Oo, 5719 
Dimini * Semidiam. of © 6/,3065 
Diminifh’d Semidiam. of 92 o se in Ratio of 7262 to 2889. 


Beginning of the Tranfit, 2h. 16/ 
End, 8. 50 


But fuppofing the Sun’s horizontal Parallax but 8 Seconds, then for the above Lat. and Lon. 
Firft External Contact will be at 2h. 11min. «, 


* The Diameters were diminifoed to anfwer the Scale to which the Lat. of Venus was fet off in the 
Projection. 
T See the Projection; Plate. 


The 
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ASTRONOMICAE PAPERS. 5 
The following Paper by the Revd. Mr: Ewine, was alfo 
UE NG communicated. 


GENTLEMEN, 
Read ae: AS you have taken under confideration, the 
propofal: which I made-to: you the 19th 
of April laft,. of obferving the enfuing Tranfit of Venus 
over the difk of the Sun, which will be on the 3d 
of June; 1769;. permit me to lay before you a pro- 
jeGtion of the Tranfit, as feen from. Philadelphia, to- 
gether with the elements of the projetion, deduced. 
from. as accurate a calculation as I could make from 
Dr.. Halley’s Fables. I find. from. the obfervations made 
on the laft Tranfit in June, 1761, that the mean mo- 
tion of Venus, for the year 1769; fhould be 21” more than 
thefe tables make it, and that the place of the nodes of 
Venus, as ftated'in thefe tables; needs.the following cor- 
rection. At the time of the ecliptical conjundtion of the 
Sun and Venus im: June 176r, their place was 2° 15° 36’ 
33", and her geocentric latitude was 9’ 44” .gfouth. Then 
fay, as 72626.3 the diftance of Venus from the Sun : 
28894.9 the diftance of Venus fromthe earth :: 584".9 
her geocentric latitude = 3’ 52.71 her heliocentric latitude 
at thattime. Then fay, as the tangent of the inclination 
of her orbit with the ecliptic, is to rad. fo is the tangent 
of her heliocentric latitude to the fine of her diftance from 
the node; z.¢. as T,3° 23 20": rad. ::T, 3’ 52”.71: 
S, 1° 5’ 14”, which dedu& from her place June 6, 1761, 
at the time of the tranfit, viz. at 5° 57’ 20” at Greenwich; 
and the remainder viz. 2° 14° 31' rg” is the place of her 
afcending node at that time. ‘The motion of her nodes, 
as ftated by Dr. Halley, is 31” per annum; therefore, for 
8 years, add 4’ 8” to the abovementioned place of her 
node and the fum, viz. 2° 14° 35’ 27” is the place of the 
node in the year 1769, June 3d. With thefe corrected 
elements, and others, as in the tables, the following cal- 
culations are made. 
The 
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The apparent time of the eeliptical conjun@tion of the 
Sun and Venus, as feen from the center of the earth, 1769, 
June 3d, 5". 4’ 43”, as reckoned at Philadelphia, 5". 0’ 
32" weft from Greenwich. The place of the Sun and 
Venus, at the time of the tranfit, is 2° 13° 26’ 32”. The 
place of her defcending node is 8* 14° 35’ 27” at that time. 
The geocentric latitudeof Venus atthat timeis1o’ 16’.295 
The Sun’s femidiameter is 15’ 45”".65. The femi- 
diameter of Venus o’ 29”. Their fum 16’ 14".65; 
Their difference is 15* 16.65. Venus’s horary motion 
from the Sun 3' 57".43. The angle made by the axis of 
the earth and ecliptic, as feen from the Sun, 7° 3’ 16”. 
The angle made by the axis of Venus’s vifible path and 
the axis of the ecliptic, is 8° 34’ 17”; the angular point 
or node being 1° 8’ 55” weft of the Sun. The anyle made 
by the earth’s axis and the axis of Venus’s vifible path is 
equal to the fum of thefe, 15° 37’ 35”. The horizontal pa- 
rallax of the Sun on the day of the tranfit is 8”.5204, 
when his diftance from the earth is 101521.2, his paral- 
lax at his mean diftance 100000 being fuppofed tobe 8’.65, 
as found at the laft tranfit, 1761. The horizontal 
parallax of Venus on the day of the tranfit 29”.9348, 
when her diftance from the Sun 72626.3, her mean dif- 
tance being according to her periodic time 72333. The 
difference of thefe, viz. 21".4144, is the horizontal pa- 
rallax of Venus from the Sun on the faid day. The tran- 
fit begins, asfeenfrom the earth’s center, at 2°,17' 20”.48, 
and ends at 8". 41‘ 46”.72.. The total ingrefs at 2°. 
36’ 31”.38; the beginning of egrefs at 8". 22’ 35”.82; fo 
that the whole duration between the internal contacts will 
be 5°, 46’ 4".44. But thefe times will be confiderably al- 
tered by the parallaxes of Venus in longitude and latitude, 
as obferved from different parts of the earth. The whole 
effe&t of the parallaxes of lonyitude and latitude at the time 
of the external contaét to haften it, being 3’ 31”, the time: 
of it, as feen from Philadelphia, is at 2°, 13’ 49” 28” 
P.M. And the time of total ingrefs at Philadelphia is: 


-. 
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oa ae"; the total effec of thefe parallaxes: to accele- 
a the internal contact being 4’ 

Thefe times depend upon the icity of Philadelptria, 
weit of Greenwich, which in this calculation is fuppofed to be 
5") 0! 32”, whichisas near as I have yet been able to afcertain 
it, by comparing a numberof obfervations made on the e- 
clipfes of the firft fatellite of Jupiter, with Mr. Emmerfon’s 
tables... But thefe cannot be depended upon for thelongi- 
tude, within a minute or two of time, which will by no 
means arifwer the defign of afcertaining the diftances of 
the Sun and planets by the enfuing tranfit. I would there- 
fore beg leave to propofe to the Society, that provifion be 
made, without lofs of time, for ere€ting a {mall obfervatory 
in fome convenient place that the occultations of fome 
known ftars by the Moon, and the eclipfes of Jupiter’s fa- 
tellites, may be noted, and compared with the correfpon- 
ding obfervations made at Greenwich and other places: 
And that fome proper perfons be appointed to make the 
obfervations, at the expence of the Society, that our lon- 
gitude may be afcertained with the. precifion that is necef- 
fary- It would be proper, that at leaft two fetts of obfer- 
vers be appointed to view the tranfit in this city, in order 
to guard againft the fatal accident of lofing the Sun out 
of the field of the telefcope, in the critical and important 
moment; which I find happened to a good aftronomer in 
the Eaft-Indies, at the time of the laft tranfit. It is very 
difficult to preferve a celeftial object in the field of a telef- 
cope, that magnifies confiderably. 

The expence of making thefe obfervations, with fufficient 
accuracy, muft be confiderable; but it is hoped that an op- 
portunity will not be negleted on this account, which, 
for its importance to the interefts of aftronomy and navi- 
gation, has juftly drawn the attention of every civilized na- 
tion in the world, and which will not. be prefented again. 
for more than a century to come, 


Thefe 
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‘Thefe.things are fubmitted, with all humility and de- 
ference to the judgment of this refpectable Society, by 


Their meee humble Servant, 


N. B. * The differen Md HaAdWeen Wile of LOWS im A 


Peli TS A = RON | 
Los bb AN ‘ 


and thofe printed in the American Magazine, was occafion- 
ed by negleéting the 21” of correction in the place of 
Venus, as inconfiderable, the effect of which is here ta- 
ken into the-computation, and the refult i is fet down above. 
See the projecioan ieee 2. 


An Account of the TR ANs?t OF VENUs over the Sun’s 
Disk, as obferved at Nene inthe County of Phi- 
ladelphia, and Province of P i 


ladelphia, Jonn LUKENS, EG Su 


Pennfylvania, Davip RittT. of 
ton, and Joun-Seccers, 1/7; Reprefentative m2 4 
bly for Chefter County 
Being the Commitee appointed for that Objerssadin: b) 
AMERICAN PHILOSOPHICAL SocieETy, held at Phis 
ladelphia, for promoting ufeful Knowledge. 3 
Communicated to the Soct£TY; July 20th, 1769, by Direc- 
_-tionyand in Behalf of, the Committee; by Dr. Smiru. 
GENTLEMEN, 
MONG the various public fpirited defigns, that 


have engaged the attention of this Society, fince its 
firft-Inftitution ; none does them more honor than their 


early refottition to appoint COMMITTEES, of theirown _ 


Members, to takeas many obfervations, in different places, 
of that rare Phenomenon, the TRANSIT OF VENUS over 
the Sun’s Disk, as they had‘any probability of being able 
to defray the expence of, either from their own funds, or 
the public affiftance they expected. 


As 








a) 














O 


havent time cs reckonedat 2S tladeff (iW Biol Me 
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As the members of the Norriton-Committee live at fome 
diftance from each other, I am, therefore, at their requeft, 
now. to digeft.and, lay before you, in one view, the whole 
of our obfervations in that place; diftinguifhing, however, 
the part of each obferver; and going back to the firft pre- 
parations. For Iam perfuaded that the dependance, which 
the learned world may place on any particular Tranfit- 
Account, will be:in proportion to the previous, and fubfe- 
quent care, which is found to have been taken in a feries 
of accurate and well conducted obfervations, for afcertaining 
the going of the time-pieces, and fixing the Latitude and 
Longitude of the place of obfervations, &c. 

And I. am the more defirous to be particular in thefe 
points, in order to do juftice to Mr. Rittenhoufe, one of 
our committee; to whofeextraordinary {kill and diligence 
is owing whatever advantage may be derived, in thele re- 
{peéts, to our obfervation of the Tranfit itfelf. Itis fur- 
ther prefumed, that aftronomers in diftant countries, will 
be defirous to, have not only the work and_refults belong- 
ing to each particular Tranft-Ob/ervation, but the mate- 
rials alfo, that they:may examine and conclude for them- 
felves. Andthis may be more particularly requifite, in a 
New Obfervatory, fuch as Norriton, the name of which 
hath perhaps never before been heard of by diftant aftro- 
nomers; and therefore, its latitude and longitude are to 
be once fixed; from principles that may be fatisfactory on 
the prefent, as well as on any future occafion. 

Our great difcouragement, at our firft appointment, was 
the want of proper apparatus, efpecially good Tele/copes, 
with Micrometers. _ The generofity of our Provincial A/~ 
Jembly foon removed a great part of this difcouragement, 
not. only by their vote to purchafe one of the beft refle@- 
ing Telefcopes, with a. Dollond’s Micrometer; but likewife 
by their fubfequent donation of One Hundred Pounds, for 
erecting Obfervatories, and defraying other incidental ex- 
pences. It was forefeen that on the arrival of this telefcope, 
added to fuch private ones as might be procured in the 

Vou. I. B city 
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city, together with fitting up the inftruments belonging to 
the Honorable the Proprietaries of the province, wv7z. the 
equal Altitude and Tranfit Inftrument, and the large aftro- 
nomical Secfor, nothing would be wanting for the City 
Obfervatory in the State-Houfe Square, but a good Time 
Piece, which was eafily to be procured. 

We remained however ftill at a lofs, how to furnifh the 
Norriton Obfervatory. But even this difficulty gradually 
vanifhed. Early in September, 1768, foon after the no- 
mination of our Committees, I received a letter from that 
worthy and honorable Gentleman, Fhomas Penn, Efq. 
one of the Proprietaries of this Province, which he wrote 
at the defire of the Rev. Mr. Majkelyne, Aftronomer Roy- 
al, expreffing their defire, “That we would exert our- 
«“ felves in obferving the Tranfit, for which our fituation. 
“© would be fo favourable;” and inclofing fome copies of 
Mr. Malkelyne’s printed directions for that purpofe. 

This gave me an opportunity, which I immediately em- 
braced, of acquainting Mr. Penn what preparations we 
had already made; and what encouragement the Affem- 
bly had given in voting One Hundred Pounds Sterling, for 
the purchafe of one reflecting Telefcope and Micrometer, 
for the City Obfervatory; but that we fhould be at a great 
lofs for a telefcope of the like conftruétion for the Norri- 
ton Obfervatory, and requefting him to order a Reflector of 
two, or two and an half feet, with Dollond’s Micrometer, 
to be got ready as foon as poffible in London. It was not 
long before I had the pleafure to hear that Mr. Penn had 
ordered fuch a Telefcope, which came to hand about the 
middle of May, with a moft obliging letter, exprefling 
the fatisfaction he had in hearing of the fpirit fhewn at 
Philadelphia, for obferving this curious Phoenomenon 
when it fhould happen; and concluding as follows—— 

“¢ T have fent by Captain Sparks, a refleting Telefcope 
“ with Dollond’s Micrometer, exa& to your requeft, which 
“< T hope will come fafe to hand. After making your ob- 
“ fervation with it, I defire you will prefent it, in my 

“ name 





ASTRONOMICAL PAPERS. 11 


“¢ name to the college—Meffrs. Ma/on and Dick/on tell me, 
“‘ they never ufed.a better than that* which I formerly 
“6 fent to the Library Company’ of Philadelphia,» with 
‘which a good obfervation may be made, though it has 
‘¢ no micrometer.” 

We were now enabled to furnith the Norriton Obferva- 
tory, as follows, vzz. 

1. AGregorian Reflector about 2 f. focal length, with 
aDollond’s Micrometer. This Telefcope hath four different 
magnifying powers, viz. 55, 95 130, and 200 times; by 
means of two tubes containing eye glafles that magnify 
differently, and two fmall Speculums of different focal 
diftances.. Made by Nairne. Uled by Dr. Smitu. 

2. A Refractor of 42 f. its magnifying power’ about 
140. The glafles were:fent from London with the large 
Reflector; and: belonged to Harvard College;: New-Eng- 
land; 'but as ‘they did not’ arrive time enough to be fent 
to that place before the Tranfit, they were fitted up here 
by Mr. Rittenboufe; and ufed by Mr. Lukens. y 

3. Mr. Rittenhoufe’s Refractor; with an object glafs of 
36 f. focus, and:a convex.eye glafs of 3.inches, magnify- 
ing about 144 times. » - Ufed by Himsetcr. 

Both thefe Refractors, as well as the RefleCtor, were in 
moft exquifite order. 

4. An Equal Altitude Inftrument, its telefcope three and 
an half feet focal length, with two horizontal hairs, and. 
a vertical one, in its focus, firmly fupported on a ftone 
pedeftal, and eafily adjufted to a plummet wire 4 feet in 
length, by 2 {crews; one moving it in a North and South, 
the other in an Eaft and Weft diretion. 

5- A Tranfit Tele/cope, fixed in the Meridian on an axis 
with fine fteel points; fo that the hair in its focus can 


: move 

* Mr. Owen Bippte, who was appointed by the Society to conduét the obfervation near 
Cape Henlopen, had this telefcope; nothing being defired there but the conta@s and their exa& 
time; which he obtained to great fatisfaction, as by his report may appear. As he ‘had but 
fhort time to prepare, and there was a difficulty in getting the neceflary apparatus for fixing, by 
his own cbfervations, the longitude and latitude of the place chofen for his ftation, it was re- 
folved to depend on the afcertaining thefe articles, by running a line from the place of his ob- 
fervation to a known point in the work of Mefirs. Mfz/or and Dixon, when employed in fet- 
tling the boundary lines of Penn/ylvania and Maryland; and in meafuring a degree of latitude, 
along that fine level peninfula, between Delaware and Chefapeak Bay:. 
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move in no other direction than along the meridian; in 
which are two marks South and North, :about 330 yards 
diftance each; to which it can be readily adjuftedin.a hori- 
zontal pofition by oneferew as it canin a vertical pofition 
by another fcrew. 

6. An excellent Time-Piece, having for its pendulum- 
rod a flat fteel-bar, with a bob weighing-about 121b. and 
vibrating in a {mall arch. It goes eight days; does. not 
ftop when wound up, beats dead feconds, and i i8 oe in 
motion by a weight of 5b, 

Thefe three laft articles were alfo Mr. Rittenboufe? s pro 
perty, and made by himfelf. 

7. An Aftronomical Quadrant, two and an half f. radius; 
made by Siffon, the. property of the Eaft Ferfey Proprie- 
tors; under the care of: the Right Hon. Wiiiam' Earl of 
Stirling, Surveyor-General of that Province; from whom 
Mr. Lukens procured the ufe of it, and -fent it up'to Mr. 
Rittenboufe for afcertaining the latitude of the Obferva- 
tory. Thus we were at length completely furnithed with 
every infirument proper for:our work: 

As Mr. Rittenhoufe’s dwelling at Norriton is about 20 
miles North-Weft of Philadelphia, our other engagements 
did not permit Mr. Lukens, or myfelf, to pay much at- 
tention to the neceflary preparations; but we knew that 
we had entrufted them to a gentleman on the fpot, who 
had joined to a complete fkill in mechanics, fo extenfive an 
aftronomical and mathematical knowledge, that the ufe, 
management, and even the conftrution of the neceflary 
apparatus, were perfe@tly familiar to him. Mr. Lukens 
and myfelf could not fet out for his houfe till Thurfday, 
June 1 ft; but, on our arrival there, we found every pre- 
paration ‘fo forward, that we had little to do, but to exa- 
mine and adjuft our refpetive telefcopes to diftin@ vifion. 
He had fitted up the different inftruments, and made a 
great number of obfervations, to afcertain the going of his 
Time-Piece, and to determine the latitude and longitude 
of his Obfervatory. The laudable pains he hath taken in 

thefe 
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thefe material articles, will beft appear from the work it~ 
felf, which he hath committed into my hands, with the fol~ 
lowing modeft introduction; giving mea liberty, which his 
own, accuracy; eare and abilities, leave no room to exercife. 


: Norriton, July 18th, 1769. 
DEAR SI, 


“ “T*HE inclofed is the beff account. I can give of the 
«4 Contacts, gs J even them; and of what I 
“<< faw during the interval between them. I /hould be 
“ glad you would contract them, and alfo the other papers, 
*: into a fmaller compa/s, as I would have done myfelf, if 
“ I bad known how. £ beg you would not copy any thing 
‘“ merely becaufe I have written it, but leave out what 
“ you think fuperfluaus. — 3 


F am, 
With great efteem and affection, 
Yours, &c. 
DAVID RITTENHOUSE.” 
To Revd. Dr. SmiTH. 


Mr. Rittenhoufe’s Ob/ervations at Norriton, before and 
after the Tranfit of Venus, June 3d, 1769; for fixing 

~ the Latitude and Longitude of his obfervatory, and the 
going of bis clock, 8c. 


ss ARLY in November, 1768, I began to ere& an 
“ Obfervatory, agreeable to the refolutions of the 
“ Américan Philofophical Society; but, through various 
«« difappointments from workmen and weather, could not 
«‘ complete it, till the middle of Apri/, 1769, I had for 
‘“-fome time expected the ufe of an Equal Altitude inftru- 
“ ment from Philadelphia; but finding I could not depend 
“¢ on having it, | fell to work, and made one of as * fimple a 


* conftruction 
® It is defcribed above, Ne. 4. of the Apparatus. 
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“ conftruction as I could. March 20th, ‘this inftrument 
“ was finifhed, and put up out of doors; the Obfervatory 
“ not being yet ready. 

‘‘ T had, however, for fome weeks before this, with:my 
“ 36 f. Refractor, obferved eclipfes of Jupiter’s fatellites, 
“‘ in fuch a manner that, though my equal-altitude inftru- 
*« ment was not finifhed, and confequently I could not fet 
** my time-peace to the true noon, I fhould neverthelefs 
“ be able to tell the time of thofe eclipfes afterwards, ‘when 
“the inftrument fhould be ready. For this purpofe, I 
** obferved, almoft every fair evening, the time by the 
* clock, when the bright ftar in orion difappeared be- 
“hind a fixed obftacle, by applying my eye to a fmall 
“‘ fight-hole, made through a piece of brafs faftened to a 
s¢ ftrong poft. 


The Obfervations were as follows, viz. 


3769. Star difappear- Equal altitudes of © Hence appar. 
ed, _ clock. Immer. rft fatel. per noon, or ©’s 
Fe. D. h. m. fec. clock. cent. on Merid. 
Is 9. 26. Feb. D.. h. m. fec. | Mar. A.M. P.M. |per clock. 
22 58. 16 14. 24.58 |D. h. m. fec. h. m. fec. 
a4 50. 23 16. 17. 41 & 58 52. 2 56.523 | hb. m. fee. 
Hence, from column 19} Il. 57+ 37. 
3d, the apparent 
times of the two 
eee ahove, ) ;. 56. 40. 2 58. 26 
20 


8. 59. 59. % 55. 7 


» 3 Q. 2 Et 2 G3. 33 
12 
14 
17 
20 
21 
28 


a8. £2.. 28, 

Feb. "D. h. m. fee. 

I 16 14. 21. E | 
23 16. 15. 


MV WWW 9 Pogo + 


‘‘ From this time, to May 20th, the clock was altered 
«¢ feveral times; once taken down and cleaned, removed 
“¢ back to the obfervatory, and regulated anew. Care was, 
« however, taken to obferve equal-altitudes of the {un, on 
“ the days preceding and following any vifible eclipfe of 
‘¢ the 1ft fatellite; when the wheather would permit. 

“© The whole obfervations, during this period, were 
4¢ the following, 


Equal 
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Equal Altitudes of Hence appar. | Obferved Immerfi- 
a iprit ry 39661 - neon; or ©’s ons of rit Satel- 
cent. on Merid. 
per clock. 


h.. m. fee. 
Im 3. 25 


Ia 3 


Il. 54. 33 


II. 54. 24 


Il. 55. 54 


~“- May 20th, -in-the morning, the clock was fet up for 
“the laft time, pretty near the mean- time. It had no 
“ provifion. for preventing the irregularities arifing from 
“‘ heat and cold; nor could J find leifure to apply any con- 
“ trivance of this fort. “ This: 
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“ This day I likewife put wires inftead of hairs in the 
‘¢ telefcope of the equal-altitude inftrument; and the fol- 
“lowing are the obfervations, taken both with it, and 
“with the meridian or Tranfit-Te¢lefcope, in the order 
“« wherein they were made. | 

‘The ill ftate of my health would not permit me to fit up 
“ atnights, totake equal altitudes of the ftars. I was there- 
** fore obliged to content myfelf with thofe of the fun on- 


Ovferved E- | Obiervations withthe | Hence ap- 
par. merfions of | Meridian Telefcope. | par. noon; 
h, m. fec. h. m. fec. | or @’s cent. | 2f’s Satel- or ©’s cent. 
8. 1. 30 * 3.51. 28 | on Merid. | Iites. : h.m. fec. | on Merid. 
8. 2. 52 3.50. 8 | per clock. ©W.limb 42.66.36 r clock. 
8. 4. 15 3-48. 45 | h. m. fee. on Merid. “55+ . m. fec. 
Ir. 56. 23% Eaft Do. 11.57.31 | 11. 56. 23 
May 21ft. 


a. & » 11.55-23 
II. 56. 30 


5 Be oh 
50. . Do. 11.57-37 
Clouds. -49- —_—" :. = . ¢ F ¢ 


ee 


; QW.limb 11.55.39 |11. 56. 46 
" 47 3-50 $3 E. Do. 11.575,53 
May 24th. 
Oo 
—paff. © femidi.1. 8 
Q center 
ditto, 


May 25th. 


OW. limb, 11.55. 53 
E.Do. 11.58 9 


Je 55s aS l 
; a oo. © W. limb 11.56. 3 
+ BaP 9.88: i E. ditto, 11.58.18 
» ee : 4.88. ‘ 


- Limb 11.56. 12 
E,Do.- 11.58. 27 


E, Limb. 


on Merid. 22,98. 31] 


* Inthe above Equal Altitudes, it may be proper to obferve that thofe in the afternoon are 
fet Sows teas imaated order, the 4th P. M. being oppofite and correfponding to the 1ft A.M. 
The rft fet, according to the order in which they ftand, is the fun’s upperlimb at upper hair; 


the fecond isthe upper limb at lower hair; the 3d the !ower limb at upper hair; and the 4th 
May 31k. 


the lower limb at lower hair, as the telefcope inverts 
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1709. May 31/. 
—= os of @) Hence ap- | Oblerved E- | Obiervations withthe , Hence ap- 
. Md. | par.noon; | merfions of Meridian Telefcope. | par. noon ; 
(a fee. ni m. fec.| or ©’s cent.| 2{’s fatellites. or ©’scent. 
7» 57:29 3.58. 49 | on Merid. on Merid. 
7. 58.49 3-57- 30] perclock. h. m. fec. | per clock. 
8. or 3.56. 8] h. m. fee. ©W.limb 11.56. 58 h. m. fec. 
~ 1.3% 3-54. 49 | 1% 58. 5% +paffl. © femidi. x. 81 11. 58. 6 


Put {maller wires in 

the ‘Telefco 

hence the differ- 

ence of the inter- © W. limb 11. 57. 26 

vals. +. E. ditto, 11. 59. 4% | 1%. 58. 334 
9. 59-9 40: 6 

7. 58.29 3-58.47 | IX. 58. 34. 

7+ 59°53 3-57-22 

1.13 3.56. 3 


Fune 3d. 
| TRANSIT DA 
‘Equal altitudes were 


not taken thisday, © W. limb rr 
; 57-42 
as the infttument E. ditto, 11.59.57 11. 58. 49 


was to be other- 
wife employed in 
the afternoon. 


© W. limb rr. 57. 54 
E. ditto, 12. 0. 10 =e. I> 


0.47. 3.57. 47 


Em. rft Sat. . 
<= 3.48. STP IT. 59.26. | h. m. fec. |© W. limb rr. 58. 13 
9. 11.30 2.47. 26 Yo. 1%. 2 E, ditto, 12. ©: 33 
: Sune 7th. 
7. 57-52 he Ee 25 Em. 2d Sat. (@ W.limb 11. 58. 27 


z- 59-16 4.0 I} yy 59. 36 8. 23. 42 E. ditto, 12. © 44 | II. 59. g5% 
. 035 = = = 


“Fune Sth. 
© W. limb 5 
on Merid. 11.58.40 II. 59. 484 
Editto, 12. 0.57 


Fune 10th, 


© W. limb 11.59.2 . 
, E, ditto. 12. 9-29 | 12 0 37 
a 


Equal 
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Equal Altitudesof@) Hence ap- | Ooferve Obfervations with the | Hence ap- 
A.M. P. M. par. noon;}| merfions of | Meridian Telefcope. | par. noon; 
h. m. fec. h. m. fec.} or ©’s cent. | 2f’s Satellites. or ©’scent.} 
7. 59-13 4. % 30] on Merid. h. m. fec.. | on» Merid. 
8. 0.33 4. I. 11] per clock. Em. rit Sat. | © W. limb 11. 59..42 | per clock. 

h. m. fec. h. m. fec. E. ditto. 12. 1.. 59. 


12, 0. 50 | Im 5. 59 
. Sfune t4th. 


~{@ W.limb 11.59.571 .. ~~ 

| E. ditto, 12. 2. 7 ss 
“June 16th. 

7. 56.5% 4. 6 16) Or ar 12 0. 26 | 

7. §8.1%2 4. 4 57 E. ditto, 12 2. 4 12 I. 34. 


7- 59-36 4. 3- 33 2 cent. 
8. 0.56 4. 2 12 on Mevid. ¢ 9. 6. 4 
Fune 17th. 


©W.limb. 12. 0. 36 
+-paff.femid. 1. 8,8 | 12.1. 448 


her- 
Uf center mo- 77° 
on Mirid. § > % ay meter, f 
Fune 19th. 
© W.lim 5 
paff.femidi 1. 
Ufc. on mer. 8.53. 24 
Sune 217. 
12, 1.17 | 12. 2 25% 
12. 3. 34 | Therm. 83° 
Fune 22d. 
@W.limb 12. I. 28 | 12: 25-364 
E. Do. 12. 3. 45 | Therm. 74° 


June 23d. 


| [OW limb, 12. I. 39, 1% (2. 47 


E.Do. 12. 3. 55° |Therm. 73° 


© W. limb 12. 1. 49] 12, 2. §7 
E, ditto, 12. 4.. § |Therm. 84° 


fune 25th. 


© W.limb 12. 1. 57 12. 3. 5% 
on applying E. ditto, 12. 4. 14 Therm. 80° 
the eye at | 

8. 54. 39 
‘fune 26th. 

© W. limb 12. 2. 

E. ditto, 12. 4. 23 12. 3. 144 


E. limb Therm. 85° 
_ Moria. ¢ 28-13-52 — 


| 
Fune 27th. 
. . - ° : 
© W- limb 12.2 31 | 12. 3. 22 


E. ditto, 12. 4. 31 


> E. limb 
on Merid, ¢ 19 4-19 | Therm. 88°. 


Uc.on Mer. 8. 19.58 
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I 769. Fune 28th. 


Equal Altitudes of @| Hence appar.| Obferved E- { Obfervations with the [Hence appar. 


A. M. P. M. | noon; or ©’s| clipfes of 2{’s| Meridian Telefcope. | noon; ©’s 
h. m.fec. 4h, m. fec.} cent. on Mi-| Satellites. cent. on Mi- 


rid. per clock. rid. perclock. 
h. m. fec. h. m, fec.| h. m. fec. 
12. 3. 29,4 © W. limb, 12, 2 21 | 12. 3. 29% 
| E. ditto, 12. 4. 338 
Fune 29th. 
Em. rft Sat. | 


3. 37. |having been hid © W. limb 12. 2 
lir + 2. 29 
he Smerfees | ditto, 2. 445 


10. 25. Therm. 85°. 
uly 2d. 


Immerfion. | © W. limb 12. 2. 52 
3d Satellite. E. ditto, 1%. §. 8] 12. 4 O 


II. 19. 36 Therm. 81°4 
Fuly 34. 


© W. limb 12. 2.59 | 12 4. 64 
E, ditto, 12. 5.15 | Therm. 87° 


© W. limb 12. 3. 12 
E. ditto, 12. 5. 23 


8. 5.30 4+ a 57 | 12 4. 19,3 © W. limb 12 3. 11 
-+-paffedfemidi. 1. 8. 5 


E, ditto, 12. 5. 52 


© W. limb 12. 3. 36 | 12. 4. 44 


Therm. 83°% 


TABLE of the Eclipfes of Fupiter’s tft Satellite, obferved at Norriton, from February 16th to Fune 
13th; compared with the calculated times of the fame Eclipfes, for Greenwich, in order to fix the 
Longitude of the Obfervatory. The Immerfions were obferved with Mr. Rittenhoufe’s Refragior, 
and the Emerfions with the Gregorian Reflector. 


ft. Sat. Immerfions. ‘er apparent time of the Longitude of Norriton W. 
1769. Apparent time at Norriton. fame at Greenwich. from Greenwich; thence 
deduced. 


D. h. m. fee. m. fec. 


Feb. 16 19. 22 29 
23 23. 16. 35 
April 3 19. 51. 24 
IO 21. 47. 14 

12 16. 16. 13 
May 5 16. 31. 20 
Emerfions. 

aI 16. 56. 49 
Fune 6 5. 12% 59 
33 «17. «+6. 3f 


sie PEE Oow B 


Difference of Longitude for a mean of the above 9 Eclipfes 
which we muft fix for the Longitude of our Obfervatory, for the prefent. 
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But fhould the obferved * times of thofe eclipfes, come 
out different at Greenwich from their calculated times in 
the nautical almanac, for the prefent year, a correction of 
the difference of longitude muft be made accordingly. 


OBSERVATIONS for fixing the Latitude of Norriton Obfervatory, with an Aftronomical~Qua~ 
drant of two and an balf feet radius; made by Siffon. 


This Quadrant was fent up by Mr. Lukens, and erected in the meridian of the Obfervatory, 
May 20th, by Mr. Rittenboufe, who took the following obfervations with it, viz. 
Zenith diftances of ftars, for diftovering whether there might be any error in the inftruments. 


With the face of the Quadrant weftwards. With the face eaftwards. 


Higheft ftar in left § 2447 31 20°. 36. 6 | 55: SoaeT 6 5st 


eg of Bootes a a : . left leg of Bootes i ea : . 


May 19. , Fune 6 19. 46. 5 
Arcturus June - : Ardturus Z : S 

19. . 22 Io ‘ ‘Se 

Bright ftar in the § Fune 12. , Bright ftar in the § June 6 - 39- 34 
Crown 12. Crown Io “ . 18 


From a mean of the above 18 obfervations, the error of the quadrant is 3,”5 to be /ubfra@ed 
from the Zenith diftance when the face is weftwards and added when it is eaftwards. 
OBSERVATIONS 


* Since drawing up the above, the Revd. Mr. Mafkelyne, Aftronomer Royal, agreeable to 
my requett, hick hes pleafed to communicate the following lift of eclipfes of Jupiter’s 1ft Sa- 
tellite as obferved at the Royal Obfervatory, from April to June, beth inclufive, viz. 
1769. Apparenttime. Immerfions of rit Sat. at Greenwich. 
D, &. m. fee. 
March2z9 12. 25. 7 with af. Refle&. made by Short; Apert. 4,5 inches diameter. 
April 12 16. 16. 8 with 2f. Reflect. made by Bird; Apert. 3,8 inches diameter. 
28 14. 35. 9 with Short’s af. Reflector. 
Emerfions. 
M. 6 §9% 3% 15 with Short’s 2 f. Reflector. 
“~~ 5 9. 31. 35§ with 6 f. Newtonian Refle&or; Aperture 9 inches diameter. 
Fune 8 4g. 40. 56 with 6f. ditto. 
Ig 11. 35. 33 with Short’s2 f. Reflector. 
uly I 9. 50. 24 with ditto. 

Mr. Matkelyne writes that the 6 f. reflector fhews an immerfion later and an emerfion fooner 
than Short’s 2 f. Reflector by about 20”; and that the difference of the 2 f. reflectors, owing 
to the difference of their appertures, may be about 5”. 

There are only three of the above eclipfes obferved at Greenwich, (viz. the 3 immerfions) 
that could have been feen here, and but one of them happens to be among thofe actually ob- 
ferved, viz. ee . 

: i 16h. 10’. at Greenwich. 
April rath. — 14.37 at Norriton. 


Hence 5. ¥. 31 Difference of longitude. 

Till we have an opportunity, the enfuing fpring, to obferve more eclipfes of Jupiter’s Sa- 
tellites, we would rather depend on the difference of longitude deduced from the two foregoing 
correfponding obfervations, than on the mean deduced from the calculated times; which, hew- 
ever, puts us only 3” more weft. The immerfion of April 12th was taken at Greenwich, with 
Bird’s telefcope of 3, 8 inches aperture, and the fame immerfion at Norriton with a refractor 
that, in all trials, as near as can be judged, gives the fame fecond with the Gregorian reflector 
of 4, 4inches aperture ; fo that 2’ or 3 might be added to the time of the immerfion at Green- 
wich to agree with our telefcope, which would make sh. 1/ 33” or 34” diff. long. the fame as 

ot from the mean of the calculated times. 

The eclipfes of 2d and 3d fatellite are not fet down, as they are not fo much to be depended 
on, as thoie of the 1ft. 
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OBSERVATIONS of the Zenith Diflance of the Sun’s upper and lower Limb ; and the latitude of ‘ 
the Obfervatory deduced from cach [eparately 


©’s upper limb 2 Zenith. Hence Lat. | ©'s lower limba Zenith. Hence Lat. 

May 25. 18° 48. 45! 40°. re, 17” | Fune 8. 17°. a9/. 33” 4o?. g.! 48! 

26. 18. 38 18 40. I0. IO > oe 42. 9 47 

27. 18; 28. ar 40 aa a 20.:; “87: ' 20 g 4°. 9. “” 
cloudy, an eee. ey ae 40. 9 

Jane, 39, Ae 47 } doubtful. 14 37, & 9 4% 9 58 


a: 37. 36.. 16 40. 10 2 
4e ‘37. 94s 5% 40. 9. 52 
deubiful. 6. 17. 8 53 40. 9. 34 
7 380 15 2S 42. 9g 
/ 12, 16. 4. 10 40. I0 
13. 16. 37. 45 40. 10 8 {| __ 
Mean of the above Mean of the 5 ob- 
9 obfervations of on 40°. 10. 1. 33!” fervations of the low-> 40°%.9/. 50.48” 
upper limb is er limb, 
Do. from the 5 ob- 
fervations of lower} 40. 9. 50: 48 
limb, — 
Mean of both, 40°. 9.! 56” x0! for the lat. of Norriton Obfervatory. 
And 39- 56. 54 lat. of Philadelphia Obfervatory. 


The difference of the above obfervations is greater than 
might be wifhed. All that can be offered to excufe them 
is the want of better inftruments; though Mr. Rittenhou/e 
thinks the differences chiefly arofe from the action of the 
fun on the wooden frame which fupported the quadrant. 
For he always obferved that when the fhutter in the roof 
was opened, the plummet-wire would, in a minute or two, 
leave the point, though it had ftood over it quietly all the 
forenoon. Yet, not withftanding thofe differences, a Mean, 
from fo many, may be fuppofed very near the truth; fince, 
if we leave out that of June 6th, which differs moft 
from the others, the mean of the reft will be but 2" great- 
er than it is fet down above. 

So far I have given Mr. Rittenhou/e’s obfervations, pre- 
vious, and fubfequent to the Tranfit, for afcertaining the 
going of his timepiece and fixing the latitude and lon- 
gitudeof the obfervatory, from February 15th toJuly 8th; 
by which it will appear what laudable diligence he hath 
ufed in thefe material articles. He hath taken many more 
obfervations fince; but thofe given above, are judged fully 
fufficient to fhew that both the latitude and longitude of 
the obfervatory may be* depended on, and alfo the times 
given on the day of the tranfit. It 


* Asthe menfuration of the ground between the Ol/rvatories of Philadelphia and Norriton, 
will give the fame difference both of longitude and Jatitude, which was got by the different 
aftronomical obfervations at each place, they may betherefore taken as a confirmation of each 
others. 
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It hath been mentioned before, that it was on Thurfday 
afternoon, June 1ft, that Mr. Lukens and myfelf arrived at 
Norriton witha defign to continue with Mr.Rittenhoufe ’till 
the tranfit fhould be over. The profpeét before us was 
very difcouraging. That day, and feveral preceding, had 
been generally overcaft with clouds, and frequent heavy 
rains; a thing not very common for fo long a period at 
that feafon of the year in this part of America. But, by 
one of thofe fudden tranfitions, which we often experience 
here, on Thurfday evening, the weather became perfe@ly 
clear, and continued the day following, as well as the day 
of the Tran/it, in fuch a ftate of ferenity, fplendor of fun- 
fhine, “and purity of atmofphere, that not the leaft ap- 
pearance of a cloud was to be feen. 

June 2d, and the forenoon of June 3d, were imei in 
making the neceflary preparations, fuch as examining and 
marking the foci of our feveral telefcopes, particularly the 
reflector, with and without the micrometer. The refleétor 

wasalfoplaced on a polar axis, and fuch fupports con- 
trived for refting the ends of the refraCtors, as might give 
them a motion as nearly parallel to the equator as fuch 
hafty preparations would admit. Several diameters of the 
Sun were taken, and the micrometer examined by fuch 
other methods as the fhortnefs of the time would allow. 
The Sun was fo intenfely bright on the Day of the 
Tran#fit, that inftead of ufing the coloured glaffes fent from 
England with the Reflector, I put on a deeply-fmoaked 
glafs prepared by Mr. Lukens, which gave a much more 
beautiful, natural and well-defined appearance of the Sun’s 
Difk. The fmoaked glafs was faftened on the Eye Tube 
with a little bees-wax, and there was no occafion to change 
it during the whole day, as there was not the leaft cloud, 
or intermiffion of the Sun’s fplendor. 

Mr. Rittenhoufe, in his previous projeGtion (fee p. 4) 
had made the firft external conta& to be, Fune 3d, 2°. 11/ 
for lat. 40° N. and long. 5°. W. of Greenwich; on a 
fuppofition of the Sun’s horizontal parallax being 8”. He 

happened 
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happened to be very near thetruth. For at 2". 10’ 33° 
mean time, the tft external contact was at Norriton, lat. 40°. 
9’. 56" N. and long. 5". 1’. 31” weft. Other calculations. 
made it generally from 6’ to 8’ later for the latitude and 
longitude. 

Though this calulation was not given, to be entirely de- 
pended on, yet it was fufficientto make us keep what,. in: 
the fea phrafe, would be called a good look-out ; and there- 
fore, at one o’clock, we took off the Micrometer, which: 
had been fitted to the Reflector with a power of g5,and 
adjufted it to diftin& vifion, with the * fame power to ob- 
ferve the Contacts. And during the hour that was to in— 
tervene from one to two, we refolved to keep an alternate 
watch through the Reflector, on that half of the Sun’s 
limb, where Venus was certainly expected to touch; while 
the others, not thus employed, were fixing what more re- 
mained to be done, as follows, viz.. 

Firft, That each of us might the better exercife our own: 
judgment, without being influenced, or thrown into any 
agitation by the others, it was agreed to tranfa&t every: 
thing by fignals, and that one fhould not know what ano- 
ther was doing. The Situation of the Telefcopes, the two: 
Refradtors being at fome diftance wzthout the Obfervatory,. 
and the Refle&tor wzthin, favoured this defign. 

Secondly, Two perfons, Mr. Sellers, one of our Com-- 
mitee, and Mr. Archibald M’Clean, both well.accuftomed’ 
to matters of this kind, were placed at one window of the 
Obfervatory, to.count the clock and take the fignal from 
Mr. Lukens. Two of Mr. Rittenhoufe’s family, whom. 
he hath often employed to count the clock for him in his 
obfervations were placed at another window to take: his. 


fignal.. 


* Asthe two Refraéting Telefcopes, ufed by my affociates, took into their field but a fmall part 
of the Sun’s limb, and were difficult to manage on account of their length and the Sun’s great 
altitude, it wasthought beft that I fhould not ufe the greateft power of the RefleGor; that, hav- 
ing a larger field, I might be able to give notice to them, if the Contact fhould happen at: 
any great diftance from that part of the Sun’s limb where it was expected, and which might 
not be within their field. But if it fhould happen near that part, we were to tranfa& every 
thing by fignals given to the counters at the clock, without the leaft notice to each other. It. 
was alfo thought beft that there fhould be fome difference in our magnifying powers; and Iam 
well pleafed that { did not ufe a larger with the Reflector, as the vifion, with the power I ufed, 
was exquifitely diftinét and accurate. 
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fiznal. My Telefcope was placed clofe by theclock, and 


I was to count its beats, and fet down my own time. 

Thefe Preliminaries being fettled, we prepared at two 
o’clock to fit down to our refpective Telefcopes; or (I 
fhould rather fay) lie down to the Refraéfors, on account 
of the Sun’s great height. 

As there was a large concourfe of the inhabitants of the 
county, and many from the city, we were apprehenfive 
that our fcheme for filence might be defeated, by fome of 
them fpeaking, when they fhould tee any of the fignals 
for the Contacts; and therefore we found it neceflary to 
tell them that the fuccefs of our obfervation would depend 
on their keeping a profound filence’till the Contadc#s were 
over. And todothem juftice, during the 12‘ that enfued, 
ther could not have been a more folemn paufe of filence 
and expectation, if each individual had been waiting for 
the fentence that was to give him life or death. So regular 
and quiet was the whole, that, far from hearing a whifper, 
or word fpoken, I did not even hear the feet of the coun- 
ters, who paffed behind me from the windows to the clock ; 
and was fuprifed when I turned from my Telefcope to the 
clock, to find them all there before me, counting up their 
feconds to an even number; as I imagined, from the deep 
filence, that my affociates had yet feen nothing of Venus. 

As the Contaéts are among the moft effential articles re- 
lative to this phenomenon, it is material, before we fet 
down the times, to give a particular account of the manner 
in which each obferver judged of them, and the circum- 
{tances attending them. 


Mr. RITTENHOUSE?’s Account of the Contaéts. 


” At 2.11’. 39” perclock, the Revd. Mr. Barton of 
Lancafter, who affifted me at the Telefcope, on receiving 
my fignal,as had been agreed, inftantaneoufly communicated 
it to the counters at the window, by waving a handker- 
chief; who walking foftly to the clock, counting feconds 

as 
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as they went along, noted down their times feparately, 
agreeing to the /ame fecond. And three feconds fooner 
than this, to the beft of my judgment, was the time when 
the leaft impreflion made by Venus on the Sun’s limb, 
could be feen by my telefcope. 

‘© When the planet had advanced about one third of 
its diameter on the Sun, as [ was fteadily viewing its pro- 
grefs, my fight was fuddenly attracted by a beam of light, 
which broke through on that fide of Venus yet off the Sun. 
Its figure was that of a broad-bafed pyramid; fituated at 
about 40 or 45 degrees on the limb of Venus, from a 
line pafling through her center and the Sun’s, and to the 
left hand of that line as feen through my telefcope, which 
inverted. About the fame time, the Sun’s light began to 
fpread round Venus on each fide, from the points where 
their limbs interfected each other.” See a reprefentation 
of both thefe phenomena, plate 3. fig. 1. 

‘¢ As Venus advanced, the point of the pyramid fill 
grew lower, its circular bafe wider, until it met the 
light which crept round from the points of interfection of 
the two limbs; fo that when half the planet appeared on 
the Sun, the other half yet off the Sun was entirely fur- 
rounded by a femicircular light, beft defined on the fide 
next to the body of Venus, which continually grew bright- 
er, till the time of the internal contact.” See plate 3. fig. 2. 

‘¢ Imagination cannot form any thing more beautifully 
ferene and quiet, than was the air during the whole time; 
nor did I ever fee the Sun’s limb more perfe@tly defined, 
or more free from any tremulous motion; to which his 
great altitude undoubtedly contributed much. 

“¢ When the znternal contaé (as it is called) drew nigh, 
I forefaw that it would be very difficult to fix the time 
with any certainty, on account of the great breadth and 
brightnefs of the light which furrounded that part of Venus 
yet off the Sun. After fome confideration, I refolved to 
judge as wellasI could of the co-incidence of the limbs; 
and accordingly gave the fignal for the zmternal contaét 

Vou. I. D at 
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at 2". 28’ 45” by the clock (when the appearance of Venus 
and the border of light where as in fig. 3. plate 3.) and 
immediately began tocount feconds, which any one who has 
been accuftomed to it, may do for a minute or two, pretty 
near the truth. In this manner I counted no lefs than 1’ 
32" * before the effect of the atmofphere of Venus on the 
Sun’s limb wholly difappeared; leaving that part of the 
limb as well defined as the reft. From this I concluded 
that I had giventhe fignal forthe zuternal contact too foon; 
and the times given by the other obfervers at Norriton 
confirm me in this opinion.” 
Mr. LUKENS’s Account of the Contaéts. 

“The telefcope I ufed, being a refractor of 42 feet, 
giving but a {mall field, and fomething difficult to manage, 
by reafon of the Sun’s great altitude; I was obliged to 
move { often, and apprehend that I did not difcover the 
firft impreffion of the planet on the Sun, which my tele- 
feope would have fhewn. For, after one of thofe movements, 
on bringing the glafs to bearagain on that part of theSun’s 
limb where Venus was expected, I faw a large tremylous 
fhadow, already fome what advanced, and feeming to prefs 
{till inwards on the Sun’s limb. Having contemplated 
this for a few feconds, and perceiving the appearance 
grow more dark, and make a better defined impreffion on 
the limb, I gave the fignal to the perfons who counted 
time for me, which they noted down feparately at 2". 12/ 
3" by the clock. I fuppofe my telefcope might have fhewn 
the impreffion on the Sun’s limb at leaft 15” fooner. 

‘* When Venus was near one half of her diameter ad- 
vanced on the Sun, I faw diftin@ly a border of light en- 
compaffing that part of her which was yet off the Sun. 
This was fo bright that it rendered that part of Venus 
vifible and pretty well defined, although not yet entered on 

the 


* Mr. Rittenhoufe thinks that aperfon who had feen the Sun nearer the horizon, and could 
not fo well diftinguith between the body of Venus, and this furrounding atmofphere, would 
have been near 1/ jater than him in pronouncing the contact; and that the other 32" elapfed 
before the Sun’s limb (through the large refractor he ufed) appeared totally reftored to its for- 
mer {plendor. 

+ The obfervers with the refractors were obliged to lie on the ground, with their heads 
bolftered up by the perfons that aflifted them. ‘i 
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the Sun. But towards the znternal contaé?, the circular 
border of light feemed to grow more dufky towards the 
points where the luminous fegments of the Sun’s limb 
were ready to clofe round the planet. This dufkinefs 
did not feem to part wholly from the Sun’s limb, at the 
time Lapprehended the body of Venus to be wholly entered 
on the Sun, and when I gave the fignal for the internal 
contact, which was noted by both the perfons who coun- 
ted for me at 2". 28’. 58” by the clock. And I judge at 
leaft from 16” to 18” more, before I faw the Sun’s limb 
clear of this dufky fhadow.” 


Dr. SMITH’s AccounT OF THE CONTACTS.’ 


“© The power kept on the Gregorian reflector, for obfer- 
ving the contacts, as hath been already obferved, was the 
fame which we had been ufing, and were again to ufe, 
with the micrometer, magnifying g5 times. I had therefore 
a large field, taking in about half the Sun’s difk; and the 
inftrument was fo firmly fupported, with its axis in a po- 
lar direction, that it could not be fhaken by any motion on 
the earthen floor of the obfervatory, and required only an 
eafy movement of one part of the rack-work to manage 
it. With thefe advantages, any part of the Sun’s limb 
could be readily kept in the middle of the field, without 
negleGting, every 4” or 5", to caft my eye on all other 
parts of the limb on both fides, where there was any pof- 
fibility of the conta& te happen. 

“ Within half a minute of the time calculated for the 1ft 
contact by Mr. Rittenhoufe, I fpoke to the counters at the 
windows to be very attentive to thofe who were to give 
them the fignals from the telefcopes out of doors; and 
turning my eye clofely to the part of the Sun’s limb where 
Venus was expected, I had viewed it ftedfaftly for feveral 
feconds, without having occafion to change my field, 
when I was fuddenly furprized with fomething ftriking 
into it, like a watery pointed fhadow, appearing to give a 
tremulous motion to all that part of the limb, although 
the telefcope ftood quite firm, and not the leaft difturbance 


or undulation were perceptible about any other part. 
“The 
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«The idea I had formed of the contac? was---That Ve- 
nus would inftantaneofly make a well defined black and 
{mall impreffion or dent onthe Sun. But this appearance 
was fo different, the difturbance on the limb fo ill defined, 
undulatory, pointed, waterifh, and occupying a larger 
fpace than I expected, that I was held in a fufpenfe of 5” 
or 6” to examine whether it might not be fome {fkirt of a 
watery flying cloud. 

« Perceiving this fhadow (atmofphere, or whatever elfe 
it was) to prefs ftill forward on the limb, with the fame 
tremulous pointed appearance, the longeft points towards 
the middle, I began to count the beats of the clock for 
either 15” or 16”, when a well-defined black dent, appa- 
rently occupying a lefs fpace on the Sun’s limb, became 
diftintly vifible. I then quitted the telefcope and turning 
to the clock, noted the time it then fhewed, which was 2°. 
I 2! M 

oe ” shia 22" fooner than this (viz. the 16” I counted, 
and the 5” or 6” in which I remained in doubt at the be- 
ginning) was the firft vifible impreffion on the limb which 
my telefcope would fhew; and I alfo marked that time 
down: viz. 2.11’ 40” to 43”. If this firft impreffion is 
to be taken for the external contact, I think it may be . 
judged of almoft to a fingle fecond, by perfons having 
equally good eyes and telefcopes; which cannot be done, 
asI apprehend, to /everal feconds, either with refpe& to 
the internal contact, or even with refpe& to the moment 
of the firft diftin@ black dent, commonly marked for the 
external contact. In both thefe, fome differences may 
well happen among the beft obfervers, from their different 
manner of judging, in refpect to acircumftance of fuch 
exquifite nicety. 

‘© Whether a telefcope of larger powers than what I 
made ufe of, might not have fooner fhewn this firft fha- 
dowy impreffion (that preceded the diftin@ black contact) 
I will not take upon me to determine; though, from the 
time given by Mr. Rittenhoufe, 1 think it would. But this 

I can 
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I can be fure of, that I faw the firft ftroke of it perceptible 
through my telefcope, having that part of the Sun’s limb 
in full and fteady view; and I might have noted the time 
to a fingle fecond, if I had expected it in that way. 

“As to the znternal contact, the thread or crefcent of 
light, coming round from both fides of the Sun’s limb, 
did not clofe inftantaneoufly about the dark body of the 
planet, but with an uncertainty of feveral feconds; the points 
of the threads darting backwards and forwards into each 
other, in a quivering manner, for fome fpace of time, be- 
fore they finally adhered. The inftant of this adbefion 1 
determined to wait for, with all the attention in my power, 
and to note it down for the znternal contact; which I did, 
at 2°. 29’ 5” by the clock; a few feconds later than Mr. 
Lukens, who judged in the fame way. And even then, 
though the points of thethread of light feemed to clofe, yet 
the light itfelf did not appear perfect on that part of the limb 
till about 12” afterwards; and I apprehend that a perfon 
_ who had waited for the perfection of this {mall thread of 
light, would have given the contact that number of feconds. 
later than I did, although I was later than the others, 

« After the 1f{t conta&, having quitted the telefcope, to: 
note down my time, the gentleman who counted for us, 
and feveral others now in the obfervatory, were impatient 
to fee Venus before fhe had wholly entered on the Sun; an 
indulgence not to be denied them, as the refleCtor was 
moftconvenient for them. For this reafon I didnot fit down 
to it again till within 5’ or 6’ of the internal conta, and 
confequently faw none of thofe curious appearances, onthat 
part of the planet off the Sun, mentioned by my affociates. 
But their account may be fully depended on, as. both of 
them are well accuftomed to celeftial obfervations, and 
are accurate in judgment as well as fight. The {mall dif- 
ferences in the times of our contacts, it is prefumed, may 
be eafily reconciled, from the different powers of our te- 
lefcopes, and other circumftances mentioned in the manner 
of judging. At any rate, we have fet them down faithfully. 

oe As 
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“ As to the firft difturbance in the Sun’s limb, it may 
be worthy of confideration, whether it was really from the 
interpofition of the limb of Venus, or of her atmofphere. 
One cannot eafily imagine it to be the former, without 
fuppofing her limb and body much more ragged and une- 
ven, than they appear when feen on the Sun. An atmof- 
phere is a much more probable fuppofition, not only from 
the faint and waterifh colour at firft, but the undulatory 
motion above mentioned, which mightarife from the grow- 
ing denfity of the atmofphere, pufhing forward on the 
Sun, and varying the refraction of his rays, as they pafs 
in fucceffion through it. 

‘< If fuch an atmoiphere be granted, it will probably ac- 
count for the tremulous motion, in the thread of light creep- 
ing round Venus at the znternal contact; which may be 
thus prevented from clofing and adhering quietly, till this 
atmo{phere (or at leaft its denfeft part) has entered wholly 
on the Sun, and confequently the co-incidence of the limbs 
be paft. For, though the atmofphere of Venus (as far as 
we could poffibly judge) be not vifible on the Sun; yet that 
part of it which is furrounding, or juft entering his limb, 
may be vifible; having, if I may fo exprefs it, a darker 
ground behind it. 

«“ But thefe are only hafty conjectures, fubmitted to 
others; although, if they have any foundation, it would 
make fome difference in the time eftimated between the 
contacts. And therefore, thofe aftronomers who may happen 
to be in the world at another tranfit, will perhaps think it 
beft to fix on fome general mode of pronouncing with re- 
{pect to the contacts ; either by neglecting this atmofphere 
altogether; or taking their time from the appearance and 
difappearance of its effects on the Sun’s limb. In either 
cafe, it is prefumed the times of different obfervers having 
nearly the fame altitude of the Sun, and equal advantages 
of weather and inftruments, would not differ fo much as 
has been the cafe hitherto, even among eminent aftrono- 
mers at the fome place.” 


General 
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General TABLE of the CONTAC TS of the Limbs of the Sun,and Venus, as obferve 
at Norriton, Fune 34,1769. Reduced to apparent Time. 


N B. June 3d, (by the preceding tables of the work) the Sun’s center was on the meridiar 
t rth. 58. 49” by the iaie and June 4th, at 11h. 59/. 2”, and therefore gained at the rate o 
13” im 24hours. Hence, at noon June 3d, the clock being 1’. 14” flow of apparent time, the 

as only 1/. 9’. 48!" flow at the external contact, and 1’. 9”. 40!" flow at the internal contact. 
But to avoid fractions, we fay, 1’. 10” flow at both contacts. Whence 


The apparent time of the Contaéts, by different Obfervers, was—— 
External Contact, External Contact, External Conta¢t, 
by Dr. Smiru. by Mr. Luxens. by Mr. RirTennouse. 
Firft vifible impreffion on | Mr. Lukens changing his Firt impreflion on ©’s 
©’s limb, in form of a tre- field. limb, at h. m. fec. 
mulous pointed fhadow, at a I2 49 
h. m. fee. 
% 12. 50t0O53 
A well-defincd black dent | A fmall dent in ©’slimb, at 
in ©’s limb, at 
4. 13. ES 
Internal Contact. ; Internal Contact. 
A thread of light, clofing 
ound the dark body of ? Thread of light beginning Appearance as in plate 3, 
with a tremulous motion, at | to cloferound Q at fig. 3, and judged by him for 
h. m. fec. h. m. fec. the Contac, at 
% 30. 15 % 30. 8 h. m. fec. 
The luminous thread be- % 29. 55 
‘come clear and quict in. 12’ Thread of light feemed, 


more, viz. at complete, at 2%. 30. 24 
%. 30. 27 


When Venus was fully entered on the Sun’s limb, and we had compared 
the different papers on which our contaéts were written down, and entered 
them in our book, we prepared for the micrometer and other obfervations. 

Thofe of the micrometer reduced to apparent time,. are as follow, viz. 

48. 5 44,66 21,26 19,12 9,31 
53 15 + 32,47 21,28 | 19,04 9:49 


. 56. : 23 3.. 28,76 21,29 19,02 9,56 
Diftance 


Apparent. | Micrometermeafures | Value of | Parallaxesof 9 from©® adjufted 
time. of leaft diftance of | micromet. to thetimes of the micrometer 
June 3d, neareft limbs of © | meafures; meafures, in order to the pro- 
1769. and 9 orleaft dift. jection; by Mr. Rittenhoufe. 
of limbs, in : 
min. and - 
fec. of Q’s In the | In Path {Perpendi. 
diameter. Vertical. | of @ to Path. 
H.M.Sec.. | Inches. 20ths. sooths. | M. Sec. Seconds. | Seconds. | Seconds. 
7. 19 4. 05 454 14,54 13,67 4,94 
Il. 39 4.12 - 57,6 14,74 13,88 4596 
17. 42 5+ 4 - 13,5 15,09 14,24 5,01 
32. 6. 14 5257 15577 14,92 513 
4c. 7. 4 8,6 16,17 15532 5523 
35- 10. 21,5 46,67 18,45 17545 6,01 
57. II. Ig ~-- 50,78 19,02 17,95 6,32 
7: II. 22,75 14,5 19,5 18,36 6,63 
21. IX. 23,5 15,3 19,38 13,64 
3%. II. 21,5 13,17 20,12 13,8 
42. TI. 19,5 8,93 20,36 18,95 
51. II. 1355 47 20,52 19,06 
22. TO. §.6 2957 21,00 19,21: 
$¢. . 20 18,58 21,12 19,22 8,82 
4l. ° 57538 21,22 19,15 9,14 
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Duilance oi the limbs of © and 9 in Chords pa- | Parallaxes to the times of the 
rallel tothe Equator. micrometer meafures, 


Ge 


® & wp wAI7IGO JO’ON Ww 


H.M.Sec. | In. 20ths. sooths. M. Sec. Seconds. Seconds. | Seconds. 
3. 58. 53 | Oo 17. 14,3 E.limb] 7. 44,57 59,0. |: 2633 5,40 
4-27.18 | x 3. 6 KE.limb] 10. 14,74 18,16 17,18 5,86 
6. 4.27 |2. oO 20. E. limb] 18. 0,08 20,75 19,16 8,06 
6. 9. 28 |o. x5. 6.5 W.limb] 6. 43, 7 20,81 19,2 8,2 


Diameters of © June 3s 1709. | Diameters of g taken on © June 3d, 
1769. 


Time perclock ; Micrometer Value. i Micrometer Value. 
A. M. meafures. lock. meatfures. 
h. m. fec. jin. 20ths. sooths. m. fee. In. 20ths. sooths, Sec. 
8. 35. 0 % %% %4 - 34:16 | 3. ©. De 4,6 56575 
8. 40. 0 3 483. 36 3f. 37334 o Be = * 5,0 57,18 
8. 45. 0 g @%. 4&3 31. 34,16 a . te 5:25 | 57544 
P. M. | & 3% — * 437 56,91 
54. 34: :0 ‘,. 92. 3%. 36,36 | & #5. » & 457 56,91 


12. 40. © 3e 12 31. 33,1 | 5. 58. . 5:33 | 57553 


11. 
Mean of the above 5 horizontal ‘i 31. 34,58 


Or leaving out the 2d which differs : meterofQ - - = = 
moft from the reft, and was judged ‘ 8 
to be taken too large; the mean of 3T+ 33599 
the other 4 is - - - 


diameters of © - Mean of the above 6 for ~~ cnn 
212 


Which gives ©’s femidiameter 15’. 46,’ 94; that is, one fecondand 4 of a fecond larger than the 

diameter given in the nautical almanack for the tranfit day. Yet, Venus’s diameter, though 

taken with the utmoft care by the fame micrometer and at the fame focus (as the Sun’s) comes 

out about one fecond lefs than it was expected, being 57”,12; or about 1-33 of ©’s diameter. 
The vertical diameter of © on the fame day was 31’. 31’,8 at 4h. 40. P. MM. 


Of the micrometer meafures, the 2d, sth, and 18th 
diftance of the neareft limbs of the Sun and Venus ; the 
1ftin a chord parallel to the equator, the 1ft and 6th of 
the diameters of Venus; and the 1ft and 4th of the diame- 
ters of the Sun, were taken by Mr. Rittenhoule. The 3d 
and 16th diftance of the neareft limbs, the 3d diameter of 
Venus and the 2d of the Sun, were taken by Mr. Lukens. 
All the other micrometer meafures were taken by myfelf, 
while Mr. Rittenhoufe applied himfelf totake the appulfes 
of the limbs of the Sun and center of Venus to the crofs 
hairs of his equal altitude inftrument, Mr. Lukens writing 
down the obfervations and their exa& time. 

The micrometer meafures were all feparately reduced to 
their value in minutes and feconds by Mr. Rittenhoufe, 
and by myfelf, making the proper allowance for the error 
of adjuftment of the inftrument. Many more micrometer 


meafures might have been taken; but had we made the 
intervals 
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intervals between them much fhorter than 8 or 10 minutes, 
they would have been of little ufe in the projection, and 
would have crouded it too much. Nor could we have be- 
ftowed the fame care in fetting the inftrument, reading off 
the vernier, &c. if a much larger number had been taken. 

In order to judge of the errorof the micrometer (if any) 
Jupiter’s diameter was not only taken with it both ways, 
viz. to the right and to the left, but Mr. Rittenhoufe like- 
wife took a mean to the right of 10 diameters of a white 
painted circle about 330 yards diftant, and alfo a mean of as 
many to the left. ‘This work was performed early in the 
morning before fun-rife; when the air was free from all 
tremulous motion; and the refult gave an error of adjuft- 
ment of 1”, 12 to be fubftracted from all the micrometer 
meafures. 

It was once intended ftill further to confirm the work 
of the following delineation, by applying the obfervations 
of the appulfes of the limbs of the Su and center of Venus, 
mentioned to have been taken above. But the lines necef- 
fary for this, would have confufed the figure; and the 
micrometer obfervations being found fo exad, any further 
ufe of the others, than to try how well they would agree, 
was thought tobe ncedlefs, efpecially as the fractions of fe- 
conds in them could not be eftimated, fo as to come up to 
the accuracy of the micrometer. For this reafon, they are 
not fet down. 


Delineation of theTranfit of Venus over the Sun, according 
to the foregoing Obfervations, with the principles of the 
work, By Mr. RITTENHOUSE. 


sc HE Sun’s horizontal parallax is aflumed 8”,65 
at his mean diftance from the earth; from which, 

and the obferved leaft diftance of the centers of the Sun and 
Venus, the chord of the tranfit line was laid down. The 
Sun’s femidiameter and that of Venus are taken as by the 
above obfervations. One point in the tranfit line was then fix- 
ed by the firft micrometer diftance of the limbs at 3". 7’ 19” 
Vor. I. E apparent 
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apparent time. This line was then divided caretully 
into hours and minutes, fuppofing Venus to move 240," 36 
over the Sun’s Difk in an hour, according to a calculation 
I had formerly made from Halley’s tables. The place of 
Venus’s center in the tranfit line, was then marked to the 
times of each of the obfervations; and from thence the ap- 
parent place of her center found, by fetting off the quantity 
of her parallax from the Sun in its proper dire€tion. About 
each of the centers fo found, a circle is defcribed with the 
radius 28’,56. the obferved femidiameter of Venus. Blank 
lines were next drawn through the Sum’s center and the 
apparent place of the center of Venus; and on thefe the 
black lines were drawn from the Sun’s limb precifely of 
fuch length as we found they ought to be by the micro- 
meter; fo that it may be feen at once how far they corre- 
{pond with each other, by obferving how much they exceed 
or fall fhort of reaching the limb of Venus. 

Out of the 18 micrometer obfervations, there is fo exa¢t 
a correfpondence among 14 of them, that Iam well con- 
vinced they may be depended upon. Two of the others, 
as will appear by the figure, reach about a /econd over the 
limb of Venus ; and the other two are fcarce a /econd fhort 
of it. Such fmall differences might eafily have happened 
for the leaft inaccuracy in reading off the ‘time, or the divi- 
fions of the vernier, or from their not being exa@tly taken 
in the direction of the neareft diftance of the limbs; that is 
in a line joining the center of the Sun and Venus. 

The meafures intended to be taken in chords parallel 
to the equator, are likewife exceeding near the truth, if it 
be confidered in fetting the micrometer to that direction, 
we had only the truth of the polar axis to depend on, which 
was conftrudted haftily to anfwer the purpofe, of the day. 
Three of thefe meafures agree well with each other, and with 
all the other micrometer obfervations, on fuppofing the 
chord in which they were taken inclined half a degree to 
the plane of the equator. The 4th is ftill more nearly pa- 
rallel, but diverging fomething the other way. Thefe 

chords 





ASTRONOMICAL PAPERS. 35 


chords are delineated in the projection, and ferve to confirm 
the other work. 

All the parallaxes of Venus from the Sun were taken 
from a projection on a large fcale of half an inch to a fe- 
cond, and then reduced to the fcale of this delineation. Af- 
ter calculation fome of thofe parallaxes, and finding that 
thofe got by the projection came as near thofe got by cal- 
culation, as it was poflible tolay them down from the fcale; 
any further nicety was not thought neceflary. 

The angle of Venus,s vifible way with the 
Ecliptic I find to be 8°. 28. 27" 
The angle of the ecliptic with a parallel of 
declination at 3". P.M f ig ae” 

Decreafing 53” per hour. 

Latitude of the Obfervatory (as above) 40°.9'. 56" 

Hence the parallaxes were fitted toeach of the micrometer 
obfervations, as laid down above. If a computation be 
made from the firft micrometer obfervation of the diftance 
of the limbs, we fhall find the time of the leaft diftance of 
the centers of the Sun and Venus as feen from the Earth’s 
center to have been - - ~ 5°. 26’ 16” 

If alike computation be made from the 

16th obfervation it will be found S. a 28 

By comparing fome other obfervations with thefe I con- 
clude the time of leaft diftance of the centers to have been 
5°. 26. 20° 

Then fay, as radius to the tangent of the angle of Venus’s 
vifible way with the ecliptic; fo is the leaft diftance of the 
centers, to that portion of the path, intercepted between 
the place of Venus at the time of the leaft diftance of the 
centers, and her place at the time of ecliptic conju€tion; 
that is--- 


Rad: T. 8°. 28’. 27” :: 610” : go”,88. 
But go”,88 reduced to time is - - o°. 22'. 41" 
Time of leaft diftance of centersis - 5. 26. 20 
Difference of which is the time of 2 _ 
ecliptic conjun@ion g eC. . 7. 3 
Again 
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Again Rad: fec. 8°. 28’ 27”:: 610":616",73; the geo- 
centric latitude of Venus at the time of ecliptic conjunc- 
tion. 

From the logarithm of Venus geocent. lat. 2.7900974 
Subftra& the diff.of the logarithms of 

Venus’s diftance from the earth, and ¢ 0.4002370 

from the fun, - 


Remains the log. of the heliocentric lat. 2.3898604=4'.5"539 


Then fay, as the tangent of the inclination of the orb 
of Venus, is to radius, fo is the tangent of her heliocen- 
tric latitude to the fine of her diftance from the node in 
the ecliptic; that is 

T. 3°. 33°. 20" : Rad:: T. 4’. 5",39 : Sine'1*. 9’. 4" 
the diftance from the node. 
The San’s place by Halley’s tables at the 

time of ecliptic conjunction was 
Diftance of the node from the Sun, Oo I. gQ 4 
The fum is the place of Venus’s afcending 

node, 2 2. 14. 35. 36 
But, by Halley’s tables, the place of 

Mi to is daa time is as é 8. 13. 26. 22 

That is ten feconds too flow. 


Thus gentlemen you have a faithful account of our 
whole work, which we could have wifhed to have reduced 
to lefs compafs. Had our latitude and longitude been 
previoufly fixed, as they had been at Philadelphia by able 
mathematicians, a great part of our work might have been 
faved. But we thought it neceflary (as hath been before 
hinted) to fhew that fuch pains were taken in thefe mate- 
rial articles that they may be depended on. And as we 
were happily favoured at the tranfit, with advantages of 
weather, and other circumftances, which cannot have hap- 
pened to the generality of obfervers in many parts of the 
world, it was thought we fhould be more readily excufed, 
by men of fcience, for the infertion of things that might 
be fuperfluous, than the omiffion of the leaft article mate- 

rial, 


2°. 13°. 26. 32" 
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rial, in the account of the phcenomenon, that will never 
be obferved again, by any of the prefent generation of men. 
am, 


Gentlemen, with great refpect, 


Your moft obedient humble fervant, 
Philadelphia July WILLIAM SMITH. 
1gth, 1769. ; 
P.S. As it is hoped that not only this province in ge— 
neral, but likewife the fociety who fet on foot, and the 
honourable Houfe of Affembly, who fo liberally encou- 
raged, the defign for obferving the tranfit here, may de- 
rive fome credit from the laudable fpirit fhewn on that 
occafion, I fhall add an extract of a letter from the Revd. 
Mr. Mafkelyne, the Aftronomer Royal, to fhew how well 
our labours have been received at home. 


SIR, GREENWICH, Auguff 2, 1769. 


“W THANK you f>- the account of the Pennfylvania 

obfervations (of ti. tranfit) which feem excellent and 
complete, and do honow: ' the gentlemen who made them, 
and thofe who promot! the undertaking; among whom 
I reckon yourfelf in i. firft place. 

«© As foon as I can fettle the longitude of their places 
of obfervations, with refpe& to this place, I hope’ to be 
able, from comparing them with my own, and other Eu- 
ropean obfervations, which I have already received, to find 
the Sun’s parallax, nearer than we could depend onit from 
the tranfit in 1761. “Ido 


The reader is defired to make the following correction of the equal altitudes of April 11th 
and 14th, as that part of the work was printed off before the miftake was difcovered. 


wf 4a P.M. Hence appar. | A.M. P.M. Appar. noon; 
S| h. m,. fec. h. m. fec.} noon; per | . | h. m. fec. h. m. fec.| per clock. 


= | 8. 30.32 4. 30. 43. | clock. 3. 33. 56 
- 1S. 38.25 4. 27. 47-\ 8%. m. Se g- 3%. x) h. m. fec. 


* LS. 34.53 §.296. 92.1 38. OG. 2g..| Ff: + 30. 3- 29. 37] II. 59. 37 


which gives 1” to be fubtracted from, inftead of being added to, the obferved time of the im- 
merfion of rft fatellite, April 12th, and makesit 11h. 14’. 37” (as it ftands correéted in the table 
of eclipfes of the fatellites) inftead of rth. 14’. 39”, as it would be deduced from the altitudes 
printed above for April 11th, compared with thofe of April 14th. 


“ The emerfion of ad fatellite, per clock, June 7th, is alfo to be read, 8h. 43/. 29”, inflead of 
a. 92°. 49". 
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“¢ I do not yet know whether the obfervations made by 
Mefirs. Mafon and Dixon in Pennfylvania will fuffice to 
fetile the longitude of Philadelphia, to the exactnefs here 
requifite. I wifh, therefore to receive the obfervations of 
the eclipfes of Jupiter’s fatellites, made there in the fpring 
of this year, of which Dr. Smzth makes mention. Thofe 
which have been made here, I have fet down on the 
*next page, and requeft you will be pleafed to fend them 
to him, with my beft compliments and congratulations on 
his and his fellow obfervers fuccefsful labours. I with al- 
fo to have an account of the difference of latitude and 
longitude between the Philadelphia obfervatory, and the 
two other ob/ervatories at Norriton and the Capes of De- 
laware; and alfo how much the State Hou/fe {quare dif- 
fers from the fouthermoft point of the city of Philadelphia, 
to which Meffrs. Mafon and Dixon have referred their 
obfervations. 

«« When you receive any further account of the Penn- 
fylvania obfervations, promifed by Dr. Smith, or any other 
American obfervations, I fhall be obliged to you for a 
fight of them. 

“© I beg you will accept of the enclofed account of my 
obfervations of the tranfit, and of the eclipfe of the Sun, 
June 3d. You will perceive that feveral phoenomena 
noted at Norriton agreed with thofe obferved here; but 
they have further obferved a curious circumftance at the 
firft entrance of Venus, which the low altitude of the Sun 
did not permit me to obferve here; as, on the other hand, 
fome phcenomena were noted here, which they have not 
taken notice of. 

“ Inafewdays I willdo myfelf the pleafure to leave fome 
of my pamphlets with you, which I beg you would fend 
to the Pennfylvania obfervers, when you have an oppor- 
tunity. Iam, SIR, 

Your very humble Servant 
NEVIL MASKELYNE.” 


othe hon. Thomas Penn, £/q. “ 
e 


* They arc inferted above at the bottom of page 20. 





a © 
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The above letter was occafioned by a fhort account I had 
fent to Mr. Penn four days after the tranfit, informing 
him of the fuccefs of our obfervations, the times of the con- 
tats, and afewother circumftancesattending them ; which 
he communicated to Mr. Mafkelyne. Since that, Mr. 
Mafkelyne has received full fatisfa€tion on all the points 
mentioned in his letter, as complete copies of our different 
obfervations have been tranfmitted to Dr. Franklin, to.com- 
municate to him, and fuch other aftronomers as he may 
think proper among his correfpondents in Europe. The 
particular circumftances which I mentioned relative to the 
firft entrance of Venus, was the dufky tremulous fhadow 
or atmofphere that feemed to precede her body, and the 
light that furrounded that part of her limb not entered on 
the Sun, which was alfo obferved by the gentleman at 
Philadelphia, and by Mr. Biddle at the Capes.. Which 
of thefe, or whether both, may bethe curious circumftance, 
or circumftances, obferved here, which Mr. Mafkelyne 
fays the low altitude of the Sun did not permit him to ob- 
ferve, we cannot tell; as his account of the. Greenwich 
obfervations has not yet come to hand. W. Sz 


An Account of the Obfervations on the Tranfit of Venus over 
the Sun, on the 3d of Fune, 1769, by the Committee ap- 
pointed to obferve it at Philadelphia; drawn up, and 
prefented to the American Philofophical Society, held 
at Philadelphia, for promoting ufeful Knowledge, 


By Joun Ewrne. 


GENTLEMEN, 


T doubtlefs muft appear ftrange to many, that the pa- 
rallax of the Sun, which is {fo important and fundamen- 

tal an article in aftronomy, has not been fettled. by aftro- 
nomers long ago, as fo many things in that ufeful fcience 
depend upon it. But this furprife is leflened by confidering, 
that the {mallnefs of the parallactic angle has eluded their 
moft careful refearches in all ages, as it is but about 8 or 
9 feconds 
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9 feconds of a minute; fo that the fubtenfe of it, were it 
much larger than it is, muft be invifible to the naked eye 
at the diftance of 6 inches, and it is hardly poffible to dif- 
tinguifh to feconds by inftruments, let them be ever fo 
fkilfully made. Many methods have been devifed by 
aftronomers, which fhew the ingenuity of the inventors; 
but the difadvantage of them all was, that they depended 
upon obfervations to be made with a precifion, which no 
inftruments hitherto conftructed could poffibly accomplith. 
The tranfits of Venus alone afford an opportunity of de- 
termining this problem with fufficient certainty, and thefe, 
trom the ftri&t laws of her motion, happen fo feldom, that 
there cannot be more of them than two in one century, and 
in fome centuries none at all. Three only have been ob- 
ferved fince the creation, and the firft of them by two 
perfons only. The peculiar advantage of this phoeno- 
menon for determining the parallax of the Sun with a 
precifion which is not to be expected from any other me- 
thod, confifts in its being deduced from the abfolute time 
that elapfes between the inftants of the contacts with the 
Sun’s limb, as feen from different parts of the earth; or 
from the difference of total durations as noted by diftant 
obfervers, properly ftationed for that purpofe. A fecond 
of time being eafily diftinguifhed by a well regulated clock, 
if the aforefaid abfolute difference of time be carefully no- 
ted, in places where it will amount to 24 minutes, it will 
give the parallax, fmall as it is, within the hundreth part 
of a fecond of a degree, and confequently the diftance of 
the Sun and planets within the feven hundredth part of 
the whole. In fome tranfits this difference of time will 
be greater, and in others lefs, in certain places on the earth, 
which renders thofe that happen on the northern part of 
the Sun’s difc, in general, more favourable to our purpofe, 
than thofe that happen onthe fouthern hemifphere. Hence 
it is, that although much was done in this matter by the fe- 
dulity and care of aftronomers at the tranfit in the year 
1761, when Venus pafled fouth of the Sun’s center, yet 

our 
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our expectations could not be fully anfwered by the obfer- 
vations that were then made; as it was eafily forefeen that 
much greater precifion might be attained, from the advan- 
tageous circumftances that would attend the tranfit in 
1769. The great proficience, which the aftronomers 
made in fettling this fundamental element, beyond what 
was ever known before, has only raifed their expe€tations 
and engaged their attention to improve every advantage, 
that can be derived from a “areful obfervation of this tran- 
fit. If they have not been difappointed by unfavourable 
weather, we hope for the utmoft certainty that can be gain- 
ed in this matter, from the obfervations they have made, 
when they fhall be compared together. But after all, we 
mutt fit down with thedifagreeable affurance that the dif- 
tance of the Sun cannot be determined by them, Ict them 
be made with ever fo great accuracy, within many thoufand 
miles; which will not appear ftrange, when we confider 
that his diftance is upwards of 94 millions of miles, and 
that an error of a fingle fecond in his parallax will give an 
uncertainty of ro or 11 millions of miles in his diftance. 

This approximation, however, is fo much greater than 
could be expected, from any other method, that has ever 
been propofed, that it has defervedly engaged the attention 
of every civilized nation in the world; and it muft redound 
to the honor of our fociety, that they have taken fuch ef- 
fe€tual care to have proper obfervatories erected, to furnith 
them with the neceflary inftruments, and to appoint pro- 
per perfons, to ufe them on that occafion. 

As the credit of our obfervations, and the ftrefs that 
will be laid upon them, in determining the parallax of 
the Sun, will greatly depend not onlyon the care and {kill 
of the perfons that made them, but alfo on the goodnefs 
of the inftruments, with which we were furnifhed; it has 
been judged proper to give the public the following ac- 
count of our apparatus, and of the pains we have taken to 
have it in the beft order. 


Vo.. I. : As 
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As the Society were pleafed to appoint Fofeph Shippen, 
Efq. Dr. Hugh Willtamfon, Mr. Charles Thomfon, Mr. Tho- 
mas Prior, and myfelf, as a committee to obferve the tran- 
fit at the obfervatory, which they had ereed in this city, 
we fpared neither time nor labour to have every thing ne- 
ceflary for the obfervation in readinefs. We were provided 
with an excellent feCtor of 6 feet radius, made by the ac- 
curate Mr. Bird, and an equal altitude and tranfit inftru- 
ment, both belonging to the honourable Proprietaries of 
_ this province, which the Governor very generoufly lent to 
the fociety on this occafion. Our telefcopes were, a large 
reflector of 4 feet focus and 7 inches aperture, which mag- 
nified from 100 to 400 times with an excellent mi- 
crometer of Mr. Dollond’s conftruétion fitted to it, which 
the aflembly of the province had ordered over at the re- 
queft of the fociety ; a refracting telefcope of 24 feet focus, 
belonging to Mifs Norris; two refle@ting telefcopes of 18 
inches focus, one the property of Mr. Hamilton, the late 
Governor of this province, and the other of Mr. Prior, to- 
gether with another refle&tor of 12 inches focus. With 
thefe, and a good time-piece, we promifed ourfelves the 
pleafure of making accurate obfervations, if the weather 
fhould prove favourable. For this purpofe we met fre- 
quently before the day of the tranfit,.to adjuft our inftru- 
ments, and to remove every local obftruction that might 
hinder our obfervations. 

Some of us gave particular attention to the regulation 
of the time-piece, and therefore took the paflage of the 
Sun’s limbs over the crofs hairs of the tranfit inftrument, 
both forenoon and afternoon for many days before and 
after the tranfit, and particularly on that day. As it had 
three horizontal hairs fixed in the focus, it afforded us fix 
fets of correfponding altitudes, which generally agreed in 
giving the time of apparent noon within 2 feconds of each 
other; fo that by comparing them together daily, and ap- 
plying the proper equations for correfponding altitudes, 
on account of the Sun’s change of declination between the 

forenoon 
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forenoon and afternoon obfervations, we were affured of 
the rate of our clock’s going and the time of apparent 
noon to a fingle fecond. We did not think it neceflary 
to burden our minutes, with the great number of obfer- 
vations. of this kind, that we made. Let us fuffice to 
fay, that they were made with the utmoft care, and that 
our time-~piece was fixed to a large poft funk into the 
ground four or five feet, fecured from fhaking by a brick 
wall at the bottom, and no ways communicating with the 
fides of the building. 

The long expeted day of the tranfit came, fo favour- 
able to our wifhes, that there was not the leaft appearance 
of acloud in the whole horizon from morning ’till night, 
and the {ky was uncommonly ferene. The committee af- 
fembled in the morning at the obfervatory, examined the 
adjuftment of their teletcopes anew, and appointed two 
affiftants to obferve the clock, one to count the feconds 
with an audible voice, and the other to write down the mi- 
nutes as they were compleated, to prevent a miftake in 
that article. : 

Every obferver being fixed at his telefcope, at leaft half 
an hour before the beginning of the tranfit; we obferved 
the contacts of the limbs of Venus and the Sun at the 
times mentioned in the following accounts, as they were 
drawn up feparately by the obfervers themfelves, and are 
here inferted in their own words. 


Account of the Contacts, by JOSEPH SHIPPEN, Esa. 


‘¢ T obferved this very uncommon and curious phoeno- 
menon with a new reflecting telefcope, made by Mr. 
George Adams, whofe tube is two feet and half an inch 
long, its aperture 4,15 inches diameter, and its magnify- 
ing power about gotimes. After having well adjufted 
its focal diftance, the Sun’s limb appeared fo well defined, 
that the leaft obfcuration of it might be clearly difcerned 
by a good eye. 


« In 
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“ In order to difcover the firft external conta, as near 
the precife time of its happening as poflible, I kept con- 
ftantly in the field of the telefcope, but a {mall arch of the 
Sun’s limb, and only that part of it, where it was expected 
the planet would enter; by which means I believe I faw 
the obfcuration on the limb of the Sun as near the exact 
time of its beginning as the power of the telefcope would 
admit of. 

“ The firft alteration which I perceived in the Sun’s difk, 
was a jagged like appearance on a {mall arch of the limb ; 
as if a fhadow had been caft on it with an irregular notched 
edge, which at every fecond, feemed to increafe with a 
kind of waving and tremulous motion. I firft perceived 
this change at 2". 13’. 47” apparent time, though I was 
not then convinced that that appearance was, either the 
phoenomenon we looked for, or caufed by the planet’s 
near approach to the Sun’s limb; but imputed it rather to 
fome duft that might accidentally have fallen on the large 
mirror of the telefcope, as I expected the conta& would 
have fhewn itfelf by one fmall arched zudent on the Sun’s 
limb. And it was not ’till after twelve feconds more had 
pafled, that I was certain the conta& had happened; for 
then, viz. at 2".13'. 59” apparent time, I could plainly 
diftinguifh a fingle impreffion, or indent, in the Sun’s 
limb; yet it was exceedingly fmall, and without any of 
the jagged appearance before mentioned. 

“| cannot well account for thefe different appearances 
in fo {mall a fpace of time, but by fuppofing that the firft 
was occafioned by an atmofphere around the body of Ve- 
nus, which might have obfcured in a fmall degree, part 
of the Sun’s limb, a few feconds before the contact; and 
that after Venus herfelf had actually entered on the Sun’s 
limb, the brilliancy of the folar rays might have fo far il- 
luminated the atmofphere of Venus, as to caufe the obfcu- 
ration at firft perceived to difappear, and leave only the 
well defined form of the planet on the Sun’s difk. 


“cs On 
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*« On confidering the matter in this view, I am inclined 
to think that the firft external contact did not really hap- 
pen ’till at leaft three feconds after I firft perceived the 
jagged obfcuration on the Sun’s limb; and then it would 
be at 2". £3'. 50” apparent time. 

*¢ But if aftronomers agree to fix the time of the firft 
contact at the beginning ofthat obfcuration, I think it is 
probable the contact may have happened two or three fe- 
conds before I difcerned that obfcuration: In which cafe, 
the contact may be faid to take place at 2". 13’. 44” ap- 
parent time. 

‘¢ In determining on the manner in which. I fhould judge 
of the znternal contaé#, | confidered that after Venus fhould: 
move on the Sun’s difk with half her diameter, the horned 
points occafioned thereby in the Sun’s limb would: appear 
more acute, and approach nearer to each other as the planet 
proceeded till the points fhould actually unite. From this 
reflection I was induced to think, that the inftant of the 
clofing of thofe points ought to be fixed on as the precife 
time of the internal contact; becaufe Venus muft then have 
paffed the Sun’s limb with her whole diameter, and both. 
their circumferences, or limbs, might be faid to coincide. 

“‘ | therefore carefully obferved the progrefs of the plan- 
et, and faw very diftinétly, as fhe moved onwards, that. 
the illuminated points of the Sun’s limb became better de- 
fined; and when they approached fo near each: other as to 
be within about 8 feconds of touching, which was at 2°. 
31’. 26" ap. time, I heard one of the obfervers call out, 
contaét; but as his obfervation did not feem to agree with 
the manner which I had fixed for judging of the contaét, 
I continued viewing with the clofeft attention, in order to 
fix the time of contact according to the idea I had formed 
of it; andat 2°.31' 34”. ap. time! could {carcely diftinguith 
the illuminated points of the Sun’s limb to be any longer 
feparate; for in two feconds more they appeared to be fo far 
clofed as to form a fingle thread of light on that part of the 
Sun’s limb, which a few feconds before had been eclipfed. 
I therefore 
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I therefore conclude that the apparent firft internal conta& 
of Venus happened at 2". 31’. 34” ap. time. Yet it is 
not improbable that her rea/ conta& may have happened 
a few feconds fooner, if it be certain that fhe has an atmo/~ 
phere; becaufe that might have obfcured the Sun’s limb a 
few feconds after Venus was entirely immerfed within the 
difk; in the fame manner as I judged with refpe& to the 
external contact, that the beginning of the obfcuration of 
the Sun’s limb was occafioned by the intervention of the 
atmofphere of Venusa few feconds before her body actually 
came in conta&t with the Sun.” 


Account of the Contacts, by Dr. WILLIAMSON. 


«[ made ufe of a refraGting telefcope 24 feet long, 
which magnifies ninety times. The glafles were in very 
good order, and the air uncommonly ferene, fo that the 
Sun’s limb appeared very diftin@ and well defined, whence 
I promifed myfelf the pleafure of fixing the external con- 
taét to a fecond, but the event convinced me that I had 
promifed too much. A dufky appearence once and again 
drew my attention to a particular part of the Sun’s limb, 
but I could fee no fuch dark {pot there as I thought Venus 
muft produce, and it was not till 2". 11’. 31” mean time, 
or 2". 13’. 46” apparent time, that I determined to ftop a 
watch which I had in my hand, to afcertain the time of my 
obfervation, leaft fome accident fhould prevent my hearing 
the affiftant, who ftood at 5 or 6 yards diftance by the clock 
counting feconds. At that very time I was doubtful, 
whether the appearance on the limb of the Sun was cer- 
tainly occafioned by the interpofition of the body of Venus; 
for though the darknefs was of fome extent along the Sun’s 
limb, yet the impreflion was not proportionably deep, 
fuppofing that it was made by a circle fo {mall as Venus 
compared with the diameter of the Sun, nor was the dark- 
nefs equally perfect; yet the fubfequent progrefs of the 
darknefs foon convinced me that I had not been much 
too hafty in noting the time of the external contact. 

“ When 
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“When Venus had advanced with a little more than 
half her body on the Sun, her whole eaftern limb appeared 
faintly illuminated: This light feemed to encreafe as fhe 
advanced farther on the Sun, till near the time of the in- 
ternal contact. By this time I was convinced that Venus 
is furrounded by a denfe atmofphere ofa confiderable height, 
which doubtlefs had prevented my fixing the external con- 
tact, with that accuracy I had expected, and had occafion- 
ed that inequality in the darknefs, which I had obferved 
on the Sun’s limb. 

“In determining the internal conta, which I appre- 
hend was done with great exactnefs, I attended to the in- 
ftant, when there was a prefect coincidence of the limb of 
Venus with the limb of the Sun, as when two circles touch 
internally. This appeared at 2°. 31‘. 24” apparent time. 
I expected by the time the affiftant had counted another 
fecond, to have feen light diftin@ly round the eaftern limb 
of Venus; not fuch a radiance as had for 7 or 8 minutes 
rendered that part of the planet vifible; but a certain nar- 
row portion of the Sun’s imb which had a very diftin- 
guifhable appearance from the light I have mentioned. 
The edge of the Sun did not appear fo foon; neverthelefs I 
fixed upon 2". 31’. 25” for the precife time of the internal 
contact, being certain, that no part of Venus was then off 
the Sun. One or two feconds more were counted before the 
Sun appeared diftin&tly without the limb of Venus. But 
then it was obvious that Venus did not then touch the Sun’s 
limb in any part, fo that the contac was certainly over.” 

Mr. Prior made his obfervations with his own reflect- 
ing telefcope, whofe magnifying power he does not cer- 
tainly know, but fuppofes it to be at leaft an hundred times. 
He gave the following account of his obfervation of the 
contacts, viz. 

“¢ The uncertainty where Venus would touch the Sun’s. 
limb made me take the following method. From 8 or g 
minutes paft two o’clock I made it a rule to pafs my eye 
from the lower edge of the field of my telefcope to the up- 


per, 
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per, many times in a minute, and examine the limb of the 
Sun ftrictly, in hopes of difcovering the atmofphere of 
Venus approach, {fo as to give an opportunity of taking the 
contacts of the limbs to a great certainty. In pafling my 
eye along the limb of the Sun, I difcovered a {mall imper- 
fection, which I thought muft be the ftroke of the atmof- 
phere, but in four feconds I difcovered it to be the limb of 
Venus, the atmofphere not being vifible on the Sun. The 
time therefore that I note for my external contaét is, when 
I firft difcovered that imperfection on the Sun’s limb, 
which was at 2°.13’. 42” apparent time. When the bo- 
dy of Venus was fomething more than one third on the 
Sun, | faw her eaftern atmofphere very diftin@ly refleting 
the light of the Sun fo ftrongly on the limb of Venus, as 
to fhew it well defined; but as it came on the Sun, it was 
entirely loft. The time, I note for my internal contaét, 
was, when the thread of light was diftin@ly feen all round 
the body of Venus, which was at 2". 31’. 28” apparent 
time.” 

Mr. James Pearfon, having obferved the external con- 
tact at 2". 13’. 50” apparent time, with a {mall telefcope, 
belonging to the honorable proprietaries of this province, 
whofe magnifying power is about 60 times; Mr. Charles 
Thompfon obferved the internal conta& with the fame te- 
lefcope, of which he gave the following account, viz. 

«“ At 2". 29’. 11” mean time, or 2". 31’. 26”. apparent 
time, I faw fome tremulous rays of light pafs from the up- 
per or eaftern limb of the Sun to the eye, acrofs, and fo as 
juft to touch the upper limb of Venus. Marking that 
down therefore as the time of conta&t, I counted four fe- 
conds, at which time I faw a continued thread of light, like 
a filver lace, but ftill with a tremulous motion, round the 
eaftern limb of Venus, whereby it appeared to me that the 
whole body of Venus was then within the difk of the Sun. 
T he tremulous appearance of the rays of light, I at firft at- 
tributed to my telefcope refting againft the fide of the ob- 
ervatory, but afterwards apprehended might be owing to 
their paffing through the atmofphere of Venus.” The 
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The committee having defired me to ufe the large re- 
flector mentioned above, I chofe that power which magni- 
fies the diameters of obje&ts 300 times; with which I ob- 
ferved at 2°. 1.3'. 48”. apparent time, an obfcuration on 
the north-eaftern limb of the Sun, gradually advancing 
forwards with.a tremulous. motion, which, from its irre- 
gular and dufky appearance, I concluded was occafioned 
by the refraction on the Sun’s rays through the atmofphere 
of Venus, which atmofphere foon afterwards became very 
obfervable to us all. From this I was-led to conclude that 
the conta& did not happen till about 15 or 16 feconds af- 
terwards, when there was. a large and evident impreffion 
made on. the limb of the Sun; but-as.the precife moment 
of the external-conta& cannot be noted by an obferver, the 
body of Venus-not yet being interpofed. between the Sun’s 
limb andthe eye; this conta muft have happened about the 
time that her atmofphere made the abovementioned obfcu- 
ration, and therefore lam of opinion that the true time of the 
contact fhould be accounted at 2". 13’. 48”, or it may be 3 
or 4 feconds fooner, when nothing but the atmofphere of 
Venus, which preceded her body, appeared on the limb of 
the Sun. About the time that the center of Venus approach- 
ed the Sun’s difk, I faw the whole body of Venus, her eaftern 
edge being furrounded with a faint light which was doubtlefs 
occafioned by her atmofphere refraCting the Sun’s rays. 
At 2°. 29’. 11” mean time, or 2". 31’. 26” apparent time, I 
{aw the internal conta&t, when the whole body of Venus 
was introduced within the difk of the Sun, and the thread 
of light had compleatly furrounded her, although not as 
bright as it became in two feconds afterwards. 

From what has been faid, it appears that the apparent 
times of the contaéts may be reprefented at one view in the 


following table, as they were noted by the different obfervers. 
1ft Exeter. Contact. rft Inter. Contaé. Magnifying 


. m. fec. - m. fec. Powers. 
Fofeph Shippen, E/q. - 13. 47 Ap. T. 2 31. 34 Ap. T. 80 times. 
Dr. Williamfon, » 33. 46 - pI. 25, to 27 gO times. 
Mr. Pearfon, - 13. 50 - - - - 
Mr. Thompfon, --- %. 31. 26 to 30 
Mr. Prior, - 13. 42 a 31. 28 100 times. 
Myfelf, - 13. 48 2. 31. 26 300 times. 
A well-defined black 


dent in ©’s limb, at i 2 


Vor. I. G After 


60 times. 
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After the obfervation of the contaéts, I applied myfelf 
to the micrometer to meafure the diameters of the Sun and 
Venus, and the diftance of their limbs at fundry times du- 
ring the tranfit. I had indeed frequently meafured the 
equatorial diameter of the Sun before the day of the tranfit, 
and always found it to be 6 feconds lefs than what is given 
in thenautical almanac. The mean of 6 meafures on that 
day is 31'. 31”.6, which differs but 0,3 or three-tenths 
of a fecond from what is given in the faid almanac leffened 
as above. Therefore I have ftated it at 31’. 31%.3 in the 
following redudtions and calculations. 

Six meafures of the diameter of Venus on the Sun made 
it 58 feconds. I attempted to meafure it both ways, with 
the beginning of the divifions of the vernier advanced on 
the fcale of the micrometer and the contrary, that the er- 
ror .of adjuftment might have been thereby taken away. 
But the micrometer did not admit of it, the diameter of 
Venus being a fmall matter too large for this operation, 
However I took fome meafures this way, but they gave 
the diameter no more than 55”.4, which appearing too 
{mall were therefore rejected. 

About 20 minutes after the contacts, I began to mea- 
fure the neareft diftance of the imbs of Venus and the Sun, 
and continued untill the Sun was fo low, that the meafures 
could not be made with fufficient accuracy any longer. 
Some of the meafures appear to difagree too much with 
the others, and therefore fhould not be depended on; but 
I could not prevail upon myfelf to negle& the inferting of 
them; leaft the unufual agreement among fo great a num- 
ber fhould raife a fufpicion, in the minds of aftronomers, 
that they had not been honeftly tranfcribed from our mi- 
nutes; efpecially as there are enough, to anfwer all the 
purpofes defigned by them, which agree in giving the 
neareft diflance of the centers with fufficient precifion. 
f.\though thefe meafures are fet down in the following ta- 
ble with the parts of a fecond, we would not therefore be 
fuppofed to affe& an impoflible accuracy in them ; but they 
are {uch as the micrometer has given them when properly 
reduced. Mean 
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their cen- | Vertical.| Path. | to her path. 

1769. cers, 
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The foregoing neareft diftances of their centers are de- 
duced from the méafured diftances of their limbs, taking 
their diameters as they are ftated above: And the paral- 
laxes are not computed, but meafured from a projec- 
tion of the difk of the earth as feen from the Sun, the pro- 
jection being 21 inches and an half in diameter. 

The latitude of our ofervatory in Philadelphia is deter- 
mined from the obfervations of Mefirs. Mafon and Dixon 
with the above mentioned fector. From a mean of thirty 
obfervations of the paflage of fome ftars over the meridian, 
they found the latitude of the moft fouthern point-of the 
city of Philadelphia to be 39°. 56’. 29",2. Our obferva- 
tory is north of this point, 26,2 feconds, and therefore its 
latitude is 39°. 56’ 55754. 

In order to determine the parallax of the Sun, from the 
foregoing obfervations, it is neceflary that our longitude 
from fome fixed meridian fhould be afcertained with the 
moft rigorous precifion. For this purpofe we have obfer- 
ved various eclipfes of Jupiter’s fatellites, that they might 
be compared with the correfpondent obfervations made at 
Greenwich and elfewhere, when we are furnifhed with 
them. 

Eclipfes of JUPITER’s SATELLITES, obferved at Philadelphia, with a two feet reflector. 


D. h. m. fec. | D. h. m. fee. 
1767. April 3, 7. 11, 23 Em, a. Ap. T. 1769. April 3, 14. 50. 48 Im. 17. Ap. T. 
May 30, 10. 15, 32 Em, If. II, 9. 49. 14 Im. 2d. 
Fune 13, 9. 18. 6 Em. 2d. 12, 31. 15. 49 Im. 1/. 
1768. Mar. 1, 9. 46. 49 Im. If. May 5, If. 30. 28 Im. rf. 
April 9, 10. 37. 2 Em. if. With a four feet refleCtor. 
25, 8. 56. 50 Em. 1/7. Fune 7, 8. 44. 37 Em. 2d. 
May 12, 10. 33. g Em. 2d. 22, 8. 27. 35 Em. rf. 
1769. Feb. 16, 14. 21. 51 Im. 1. 29, 10. 21. 55 Em. 1/7. 
20, 15. 42. I Im. 2d. Aug. 23, 12. 15. 48 Em. rf. 
23, 16. 16. 2x Im. If. Sept. 11, 7+ 44. 41 Em. 2¢. 
Mar.17, 12. 45. 21 Im. 


Since the foregoing account has been drawn up, we have 
been furnifhed with fome obfervations of the eclipfes of 
Jupiter’s fatellites, made by the revd. Mr. Mafkelyne, aftro- 
nomer royal, at Greenwich. By comparing thefe with 
the like obfervations made at Philadelphia and Norriton, we 
are enabled to fettle the longitudes of our obfervatories, 

But 





ASTRONOMICAL PAPERS. 53 


But as there are but two or three of them correfpondent 
with ours, we muft have recourfe toanother method; which 
is firft to compare them with the calculations in the nau- 
tical almanac, which were made for the meridian of Green- 
wich, that the error of the tables may be difcovered by 
the mean of them; and then to compare ours with the 
fame calculations, applying the errors of the tables to the 
longitude deduced from this comparifon. We may depend 
upon the refult of this method with much more confidence, 
than upon any fingle obfervation. 

Here follow the Apparent Times of the Greenwich Obfervations compared with the calcula- 

tions of the Nautical Almanac. 

1769. D. h. m. fec. ; 1769. D. h. m. fec. 


Mar. 29, 12. 25. 7 Im. 1f obf. at Green. | April 28, 14. 35. 17 Im. If obf’ at Green. 
29, 12. 24. 26 Do. p. calc. of N. Al. 28, 14. 36. 14 Do. p. calc, of N. Al. 


> 


41 Error Weft. 57 Error Eaft. 


Apr. II, 14. 50. 23 Im. 2d obf. at Greenw. | May 6, 11. 51. 2 Im. 2d obf. at Greenw. 
Ir, 14. 50. 4 Do. p. calc. of N. Al. 6, II. 51. 45 Do. p. calc. of N. Al. 


ee 


19 Error Weft, 43 Error Eaft. 


12, 16. 16. 13 Im. If obf. at Greenw. | May 16, 9. 32. 15 Em. 1fobf.at Greenw. 
12, 16, 16, 13 Do. p. calc. of N. Al. 16, g. 31. 7 De.p. calc. of N. Al. 


00 1. 8 Error Weit. 


June 8, 9. 41. 16 Em. 1f obf. at Green. | Fuly 1, 9. 50. 24 Em. 1f obf. at Greenw. 
8, 9. 41. 26 Do. p. calc. of N. Al, I, 9. 50. 37 Do. p. calc. of N. Al. 
em mn _— 


10 Error Eaft. 13 Error Eaft. 


Is, 11. 35. 33 Em. 1f obf. at Green. 
¥5, 11, 34. 55 Do. p. calc. of N. Al. 


38 Error Weft, 


Now although the errors of the firft fatellite appear confi- 
derable, yet if we reye&t the obfervation of the 16th of May 
as being too near to the time of Jupiter’s oppofition with 
the Sun; the mean of thofe, which give an eaftern meri- 
dian correfponding with the calculations of the nautical 
almanac, exactly counterbalances the mean of thofe which 
give a weftern meridian correfponding with them. There- 
fore we have nothing to do but to reduce all our obferva- 
tions at Norriton and Philadelphia to the meridian of Phila- 
delphia, and then compare them with the calculations in 


the nautical almanac. 
The 
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The Norriton obfervations of the eclipfes of Jupiter’s firft Satellite are as follow. 
D.; h. m. fee. 1769. D. h. m. fec. 
1769. Feb. 16, 14. 21. 10 Im. rf. Mfiy 14, 10. 2. 14 Em. If doubtful. 
23, 16, 15. 1 Im. rf. 21, 11..55. 13 Em. rf. 
Afril 3, 14, 49. 25 Im. Tf. Fune 6, YO. 11. 32 Em. rf. 
10, 16. 46. o im. if. 7, %. 43. 44 Em. 2d. 
12, tI, 14. 37 Im. If. 13, 12 5. 1 Em. ¥, 
May’ ‘5, 11. 29. 27 Im. if. 

Now if we compare the correfpondent obfervations at 
Philadelphia and Norriton on the 16th of February, the 
12th of April, the 5th of May, and the 7th of June 1769, 
the difference of our meridians will be found from the 
mean of them to be 57 feconds of time. ‘This is farther 
confirmed by the obfervations we have made on the tran- 
fit of Mercury over the Sun, on the gth of November, 
1769, which being compleated before thefe fheets were 
printed off, we have judged proper to infert. 

Apparent Time. h. m. fec. 


The external contact wasat 2. 36. g by the mean of 4 obfervations at Philadelphia, 
And at 2. 35. 17 by the mean of 3 obfervations at Norriton. 


The difference is 52 


The internal contact was at 2. 37. 34 by the mean of 4 obfervations at Philadelphia, 
Andat - - - 2 36. 34 by the mean of 3 obfervations at Norriton. 


The difference is % < 


Therefore the mean of both thefe makes the difference 
of our meridians 56 feconds of time, which muft certain- 
ly be more accurate than what is deduced from a few cor- 
refponding obfervations of the eclipfes of Jupiter’s fatel- 
lites; both becaufe they afford 24 comparifons, all nearly 
agreeing among themfelves, and becaufe thefe tranfits, in 
the judgment of moft aftronomers, afford the beft oppor- 
tunities of fettling the longitude of places. Hence if we 
add 56 feconds to the time of the Norriton obfervations of 
the eclipfes of Jupiter’s fatellites, they will be reduced to 
the meridian of our obfervatory in Philadelphia, and may 
be ufed in fixing our longitude from Greenwich, in the 
following manner. 
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Almanac. Time at obf. red. to the | of merid. of Gr. 
Philadelphia. merid. of Phil. | and Philadel. 
D. h. m.fec. D..h. m.fec. | D. h. ma. fee. . h. fec. 
1767. May 30, 15. 16. 10 Em. rf. | 30, 10. 15. 32 - o. 38 
Ffune 13, 14. 17. 37 Em. 2d. | 13, 9. 18. 6 - 59- 31 
1768. Mar. 1, 14. 48. 24 Im. If. I, 9- 46.49 - x 3s 
April 9, 15. 36. 34 Em. If. 9, 10. 37. 2 - 59- 32 
25, 13. 57- 46Em. 17. | 25, 8. 56. 50 ~ °o. 56 
May 2. 15. 34. 11 Em. 2d. | 12, 10. 33 9 - 2 
1769. Feb. 16. 19. 22. 29 Im. 17. | 16, 14. 21. 51 + 38 
16, 19. 22. 29 Im. 1/. ---- 23 
20, 2°. - 55 Im. 2d. 20, 15. 4%. I 54 
23, 21. 16. 35 Im. rf. | 23, 16. 16. ar 14 
23, 21. 16. 35 Im. 1/. - 38 
Mar.17.17. 46. 41m. 2d. | 17, 12. 45. 21 43 
April 3, 19. 51. 24 Im. If. 3, 14. 50. 48 36 
3, 19. 51. 24 Im. If. - 3 
Ic, - 14 Im. Tf. - -- 18 
II, 14. 50. 4Im. 2d. 9, 49. 14 50 
12, 16. 16. 13 Im. If. II. 15, 49 24 
12, \ - 13 Im. if. - - 4° 
May 5, 16. 31. 20Im. If. II, 30. 28 52 
5, 16. 31. 20 Im. if. - - - 57 
21, 16. - 49 Em. 1. --- 40 
June 6, 15. 12. 59 Em. If. - - - 31 
7, 13. 45. 13 Em. 2d. 8. 44. 37 36 
Fy 23. 45. 13 Em. ad, \'- =e 34 
34 


55 
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13, 17. 6. 31 Em. if. “ee 
_ 2%, 13. 28. 30 Em. rf. 8. 27. 35 


29, . . Ir Em. rf. Io, 21. 55 
Aug. 23, 12. 15. 49 Em. rf. 7. 15. 48 
Sept. 11, - 45- 10 Em. , 7. 44. 41 
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Now if we take the mean of all the 21 foregoing deter- 
minations of our longitude from Greenwich, by the 
eclipfes of the firft fatellite, reyjeting only thofe of March 
rft, and April oth, 1768, which differ moft from the others, 
the refult will be 5°. 0’. 35” for the difference of our -me- 
ridians. Thefe ought evidently to be rejected, as they dif- 
fer near twice as much, from the mean of the reft, as any 
other of the determinations do, yet the retaining of them 
will make no difference in the refult. If the mean deter- 
mination of the longitude be taken from the immerfions 
alone, rejecting that of the 1ft of March, 1768, it will be 
5°. 0’. 36”, and if from the emerfions alone, it will be 5°. 
o’. 34", when the obfervation of the oth of April, 1768, is 
excluded. Therefore the mean of both, (which fhould 
always be preferred,) is 5". 0’. 35”. 

As a farther confirmation of this conclufion; if this dif- 
ference of meridians be applied to the Greenwich obfer- 

vations 
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vations, of the firft fatellite, reje@ing that of the 16th of 
May, to reduce them to the meridian of Philadelphia, and 
if they are then compared with the calculations in the nau- 
tical almanac; we fhall have the fame refult from them 
alfo. 


The calculated time per Nautical Al-(Greenwich obfervations re-{ Difference of meridian of 
mianac. duced to the meridian of Greenwich and Phila- 
Philadelphia. delphia. 
D. m. fec. 
24. 32 
15. 38 
34- 42 
40. 41 
34- 58 
49- 49 
49. 48 
50. 27 


1769. D. h. m. fec. 
Mar. 29, 12. 24. 26 Im. rft. 29, 
April 12, 16. 16. 13 Im. rit. 12, 

28, 14. 36. 14 Im. rft. 28, 
Sune 8, 9. . 26 Em. rf. &, 

1g, 11. 34. 55 Em. rf. j 15, 
Fuly I, Q. 50. 37 Em. ft. * 
april 11, 14. 50. 4 Im. 2d. | si, 
dfay 6, 1. 5%. 45 Im. 2d. 6, 


$8 
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The mean of thefe determinations of the longitude, from 
the Greenwich obfervations of the firft fatellite, is 5°. 0’. 
35". But farther if we take the mean of all the determina- 
tions, derived from the eclipfes of the fecond fatellite, it 
will be found to be 5.0’. 37”. And laftly, if the mean 
of all the determinations from the eclipfes of both firft and 


fecond fatellite be chofen, the deduced longitude will be 
5". o'. 35". So that we may fafely conclude, that the dif- 
ference of meridians between Philadelphia and Greenwich, 
is 5". o’. 35”; and. that Norriton is 56” of time weft of 
Philadelphia, and its longitude is 5". 1’. 31”. weft. With 
this determination we muft be contented until farther ob- 
fervations are made, by which it may be confirmed, or ren- 
dered liable to exception. 

Thefe obfervations are fufficient to determine every thing 
relative to the theory of Venus, and the parallaxes of the 
Sun and planets, as may be feen by the annexed. projec- 
tion of the tranfit, and the following calculations. Al- 
though the parallax of the Sun may be obtained from the 
obferved neareft diftance of the centers of the Sun and 
Venus, yet this method cannot be fo much depended on, 
as the comparifon of the contacts of the limbs obferved in 
proper places, where the abfolute difference of time is 
confiderable. Neverthelefs, as the public feem very impa- 

tient 
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tient to know the refult of what was done in this place, I 
have endeavoured to deduce it from our obfervations alone; 
and flatter myfelf, that in the conclufion it will be found 
pretty accurate; as it is nearly the fame with what I had 
before found it to be, by an hundred and forty determina- 
tions of it, from the obfervations of aftronomers on the 
tranfit of 1761; and alfu from another method, the in- 
vention of the celebrated Mr. Stuart, of Edinburgh; both 
which I have now annexed to the following calculations. 

Having thus collected together all the elements neceflary 
for the enfuing calculation, before I proceed to it, I mutt 
in juftice to Dr. Williamfon and Mr. Prior, obferve, that 
of the micrometer meafures, the 2d, 3d, rgth, 2oth, 2rft, 
22d, 23d, 24th, and 25th were made by Mr. Prior, and 
the 35th, 43d, 44th, and 54th by Dr. Williamfon, with the 
fame adjuftment of the focus, that I ufed in the others. 

I have taken the trouble of making above fifty determi- 
nations of the middle of the tranfit, and find from a mean 
of them, that the neareft approach of their centers was at 
5". 21’. 27” mean time, or 5". 23’. 41",7 apparent time, 
which was haftened by parallax 4’. 48” at Philadelphia; 
and therefore, that the central apparent time of the middle 
of the tranfit was 5". 28’. 29,7, according to our meridian. 

By comparing together eighteen determinations of the 
neareft diftance of the center of the Sun and Venus, I find 
the mean of them to be 10°. 3” ,58, as feen in Philadelphia. 
But fhe was then deprefled 6’,91 by parallax; and there- 
fore, the geocent. neareft diftance of the centers was 10’. 
10” ,49=610" ,49. Therefore fay, 


As 72626,45 the diftance of 9 from the ©: 28879,55 her diftance from G : : 610/,49 : 
heliocentric diftance of their centers. 
4. 861,0949 
4. 460,5904 
2. 785,6785 


7- 246,2689 
2. 385,1740=242",7583—=,'. 2,7583 the heliocentric diftance of their centers. 
As S, 3°. 23. 204 the incl. of Q orbit to the eclip. : R ::S, 4’. 2,758 : Sine of ©’s dift. 
from the node of 9. 
8. 771,6803 
IO- - - 
7-_070,2506_ 
8. 291,5703—=1°. 4. 20 ,23 © dift. from the node of 2. 


Vot. I. 
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Now fuch is the peculiarity of the orbit of Venusand her horary motion at that time, that 
we may indifferently fay, 
As 5S, 1°. 8/. 20.23: Rad:: S, 10. 10’,49: S, of the angle of her vifible path with the 


ecliptic 8°. 33". 11,5. 
Or as T, 4/. 2.7583: T, 10’; 107,49::5S, 3°. 23’. 20” : S, of the angle of her vifible path= 


8°. / 12",3 

Or laftly, if it fhould be deemed more eligible to deduce her horary motion from the foregoing 
meafures, aud from a comparifon of it with the horary motion of the Sun, to deduce the angie 
of her vifible path, it may be done in the following manner, and will be found to be nearly the 
fame. 

For let A B reprefent the horary motion of O=2'.392375 (fee fig. 2. pl. 4.) 

B A C=the inclination of the orbit of 2 with the ecliptic=3°. 23’. 20”. 

A C=the horary motion of 9 =3'.952942, as it may be deduced from the faid meafures. 

Then the angle DBC will reprefent the vilible path of Q with the ecliptic, and may be found 
as follows : 


Let 2/.392375=horary motion © 
3.922942—=horary motion 9 =237”. 17652 whofe Log. is % 375. 0716 


As 6.345317=fum of their horary motions - + - = - 0.802,4534 
Isto 1.560567—=difference of theirhorary motions - - - 0.193,2825 
Sqjs cot. of half of 3°. 23/. 20”, orcot. 1°. 41. 40” = = = 141.528,9451 


ToT, of half the diff. ofthe angles at B & C=—=83°. 8’. ers —_— 919,7742 
To which add half the fum of do. - - 88 18. 


171. 26 47,2and the fupl: of thisis 8° 33’. 127.8 
=the angle of the vifible path of 2 


916,65=the difference of the femidiameters of © and 2 
610,49==the geo. neareft diftance of their cénters. 


Sum, 1527,14==3. 183,8789 
Diff. 306,16==2. 485,9484 
2)5- 669,8273 the log. of the fquare of half the tranfit line between the in- 


ternal conta¢ts. 
2. 834,9136=the log. of half the tranfit line between idt. cont: ==683',776 


237" 17652=2. 375,0716=the log. of 2 hor. mot. 
©. 459,8420=2h. 882982=2h. 52/. 58”,7==the femidu. between the in, cont. 


974,65=the fum of thefemidiameters of © and 2 
610,49==+the geo. neareft diftance.of their centers. 
Sum, 1585,14 3. 200,0677 
Diff. 364,16 2. 561,2922 


2)5- 763,3599 
2. 880,6799=the log. of half the tran. line between the ext. co.=759",766 


4. 995, (07 16= =the log. of 2 hor. mot. 


©. 505,6083—= 3h. 20338==3h. 12/. 12”,168=the femiduration between the 
external contacts. 
AsR: Sec. 8°. 33’. 11,5 :: 610",49 : geo. latitude of 9 
Io - - = 
10. 004,8572 
2. 785,6785 


2. 790,5357==617",356=10. 17”, 336=the geo. lat. of 


As 72626,45 : 28879,55 :: geocentric latitude : heliocentric latitude of 9 


4. 861,0949 
4. 460,5904 
2 7995357 


9. 25§1,1261 


2. 390,0312=245",4885==4'. 3”,4885=the heliocentric latitude of 2 
61¢,49 
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610,49 
617,356 


1227,846 3. 089,1440 
96,866 0. 836,7038 


3- 925,8478 
I. 962,9239 
2. 375,0716=the log. of hor. mot. of 2 


2 587,8523=:0h. 387126—=23'. 13”,6536=sthe time between the mids 
dle and eclip. conjunétion. ; 


From the apparent time of the middle of the tranfit, viz. 
5°. 28’. 29,7 dedu& 23'.13",65 and the apparent time 
of the ecliptical conjunction will be 5*. 5’. 16”,05, when 
the Sun’s place given inthe nautical almanac was 
2°. 13°. 27'.18",7, making the difference of our meriflian 
from Greenwich 5". 0’ 35”, as found above. To his place 
in the ecliptic add his diftance from the node of Venus, 
found above, viz. 1°. 8’. 20",23, and the fum gives the 
place of her afcending node, 2°. 14°. 35’. 38,9. 

From the middle of the tranfit, as feen at the center of the 
earth, viz. 5". 28’. 29",7, apparent time, dedué the femi- 
duration between the internal contacts, viz. 2". 52’. 58,7 
and there remains 2". 35’. 31", the apparent time of the 
firft internal conta€&t, without parallax. This I obferved 
at 2". 31/ 26” apparent time; the difference between thefe 
is the total effect of parallax in longitude and latitude, 
which is 4’. 5”. But upon the fuppofition that the Sun’s 
horizontal parallax, on the day of the tranfit, was 8’,5204, 
the total effect of parallax fhould have been 4’. 4”. 
Therefore fay, 

As 4 4" 244" : 4". 5"=245" es 8",5204 : 8",555== 
the hor. par. of the Sun on June 3d, 1769. Then 

As 100000=his mean dift. from the earth : 101506= 
his dift. on the day of the Tranfit, : : 8,555 : 8",6838 
his horizontal parallax at his mean diftance from the earth. 

This is nearly the fame, with what is deduced from the 
bef: of the obfervations made on the tranfit of 1761: And 
according to this parallax of the Sun, the mean diftances 
of the planets from the Sun will be, as they are exhibited 

in 
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in the following table, taking a mean femidiameter of the 
earth 3985 Englifh miles. 
36693417 Mercury’s | 
68564850 Venus’s 


> 
| 


Mean diftance from the Sun, 
in Englith miles. 


94790550 the Earth’s 
144431400 Mars’s 
493005300 Jupiter’s 
904307200 Saturn’s | 

On account of the difficulty of afcertaining the precife 
moment of the middle of the tranfit, from the menfurations 
of the neareft diftances of the limbs of the Sun and Ve- 
nus, and the {mall difference of time between the contacts 
happening, at the center of the earth, and at any particu- 
lar place on its furface; aftronomers have generally pre- 
ferred the comparifon of two obfervations at proper places, 
where the effects of parallax will be contrary'to each other, 
retarding the contacts at one place and accelerating them 
at the other, for the purpofe of deducing the parallax and 
diftance of the Sun from them. We have an opportunity of 
confirming the formerconclufions, by comparing our obfer-~ 
vations with thofe that have been made at the royal obferva- 
tory at Greenwich, as they have lately come tohand. They 
differ indeed confiderably among themfelves, probably ow- 
ing to the various methods, which the obfervers took to 
judge of the contacts, the account of which is not yet arrived 
here; yet they give a mean parallax of the Sun nearly the 
fame that we have deduced from our own obfervations at 
Philadelphia. I have therefore inferted them in this ac- 
count of the tranfit, as they ferve to fhew that we have 
not loft our labour and expence on this occafion. The 
method I have ufed is firft to reduce the Greenwich obfer- 
vations of the contadts to the meridian of our obfervatory 
in Philadelphia, by deduting from them the difference of 
longitude converted into time; and then to calculate the 
effect of parallax for both places at the apparent times of 
the contacts, upon the fuppofition of the Sun’s horizontal 

parallax 
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parallax being 8”,5204 on the day of the tranfit. From 
this, the Sun’s horizontal parallax is found either greater 
or lefs, as the calculated effe& of parallax is greater or 
lefs, than what is obferved. 

‘The parallax of Venus in longitude at Greenwich, at 
the time of the firft external contact was 16”,9, which haft- 
ened the contact there 4’. 16",5, and her parallax in lati- 
tude at the fame time was 12”,97, which depreffed her on 
the difk of the Sun, lengthened her vifible path, and acce- 
lerated the conta& 2’. 34",5, fo that the total effet of her 
parallax was to haften the contact 6’. 51” of time. In like 
manner her parallax in longitude at the internal contact. 
was 16”,6, which haftened it 4’. 12” of time; and her 
parallax in latitude being 13",42 at that time, for the fame 
reafon haftened the faid contact 2’. 40”; and therefore the 
total effe& of parallax to accelerate the internal. contact at 
Greenwich is 6’. 52”. 

At Philadelphia her parallax in longitude being 10",74 
at the external contact, haftened it 2’. 43"; and her paral- 
lax in latitude being 4”,43, lengthened her vifible path on 
the Sun and haftened the conta& 53” of time; whence its 
total effet was 3’. 36” of time. In like. manner her pa- 
rallax in longitude at the internal contac being 11”,95 
haftened it 3’. 1” of time, and her parallax in latitude be- 
ing 4,49 lengthened the tranfit line, and haftened the con- 
tact 1’. 3”; and therefore the total effet of her parallax 
at that time to haften the internal contac&t was 4’. 4”. 

Now as the total effe& of parallax both at Greenwich 
and at Philadelphia confpired to haften the contaéts at both 
thefe places, with refpec to the center of the earth, their 
difference is the whole effe& they have on abfolute time, 
viz. 3’. 15" at the external conta, and \2'%'48" at. the 
internal contac. ese 

The contacts were obferved at ‘Grgey:wich ‘at the appa- 
rent times mentioned in the following table, according to 
their meridian. St tet 


External 
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External Contad&. Internal Contact. 
» m& me. h. ~m.° fec. 
10. 54 - 28. 47 by Hitchins, 
--- Hirft. 
29. 28 Dun, 
29. 20 Dollond. 
29. 20 Nairne. 
29. 23 Matkelyne. 


Thefe times are reduced to the meridian of Philadelphia, 
by fubftra&ting 5°.0' .35” from them inthe following manner, 


External Contact. Internal Contact. 
. fec. 
1g - 28. 12 by Hitchins. 
36 - Hirft. 
2 . « .§3 Dun. 
44 ~ 4S Dollond. 
55 . - 48 Nairn :. 
23 . - 48 Matkelyne. 


M. of all is, & %. 50 2. 28. 40,6 
The mean of all the times of the external contaéts at 
Philadelphia is 2". 13’. 46,6, and of the internal con- 
tacts 2h. 31’. 28”, as appears by page 49, and the diffe- 
rence between thefe means is the obferved effect of parallax. 


h. m. fec. h. m. fec. 


a. 13. 46,6 2.. 3%. 28 at Philadelphia. 
a. .30. 30 2. 28. 40,6 at Greenwich. 


; 16,6 2. 47,4 the obferved effects of 
parallax, at ” external and internal contacts. ‘Therefore fay, 


As 3'. 15"=195" the calculated effe& of parallax at the 
external contaé& is to 3’. 16",6=196",6 : : So is the af- 
fumed horizontal parallax of the Sun on the day of the 
tranfit 8”,5204: to his true ort on that day. And 
in like manner, as 2’. 48"=168" : 2’. 47”, 4=167"s4 : 
8",5204: the Sun’s parallax on that Mai 


2. 290,0346 2% 22553093 
2. 29355835 2. 22357555 
©. 930,460 ©. 930,4600 
3. 224,0435 3+ 154,2155 
p ssanttent, 159031 © hor. par. 0. 928,9062—=8”",48997 © hor. par. 
84 297 oh tae ck’ 


: -a)17",@803 038... e eae 


» 4 


eo ee 854034 the mean hor. par. of © on the day of the tranfit. 
As 100006 : 101505 ::.: 8",54014 : the Sun’s horizon- 
tal parallax at his mean diftance from the earth. 


§. ©00,0009 
5. 006,4917 
©. 931,4650 


©. 937,9567=8",66875 the Sun’s hor. par. at his mean diftance from the earth. 


The 
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The parallax of the Sun being fixed by the mean of 
{uch comparifons as thefe, it is an eafy matter to afcertain 
not only the diftances of the bodies, which compofe the | 
folar fyftem, but alfo their real diameters; that of the 
earth being previoufly known from the a€tual menf{uration 
of fome degrees on it’s furface. For 

As the reGtangle of the parallax of the Sun, and his 
diftance from the earth, is tothe real diameter of the earth; 
fo is the re&tangle of the parallax and diftance of any other 
planet from the Sun, to its real diameter.. 


As to my delineation of the tranfit, I have taken the ele= 
ments of the projection from our own obfervatious. on the 
3d of June, 1769. Plate 4, fig. 2. 

HE neareft approach of the centers. having been. de- 
termined, from the mean of a great number of com- 
putations, and found to agree very nearly with the mea- 
fures that were actually made at the middle of the tranfit, 
it was accordingly fet off on the diameter of the Sun, and 
through this point a chord was drawn at right angles to 
the faid diameter for the central tranfit line. This was- 
then divided carefully into hours and minutes, according 
to the horary motion of Venus, determined by the pre- 
ceding calculation, in fucha manner, as that the exa@ mo- 
ment of the middle of the tranfit, at the earth’s center, 
fhould fall on the point of interfetion between ihe faid' 
diameter of the Sun and tranfit line; this moment of time: 
having been previouflly determined, by the mean of a fuf- 
ficient number of computations. 

The parallaxes of Venus, in longitude and latitude, as 
feen from Philadelphia, having been alfo adapted to the 
apparent times of the micrometer meafures, onthe fuppo--. 
fition of the Sun’s horizontal parallax being 8”,5204 on the 
day of thetranfit, they were accordingly applied to the pro-. 
jection, by which the places of her center were determined 
for the faid times. Round thefe, {mall circles were drawn, 
with the radius of 2g feconds, to reprefent the difk of 

Venus 
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Venus on the face of the Sun; andlines were drawn be- 
tween the limbs, in the direction of their centers, of fuch 
a determined length, as the micrometer has given them. 
Many of the meafures were taken from the fartheft limb 
of the Sun, as well as from the neareft, to both limbs of 
Venus, and thefe meafures were afterwards reduced to the 
neareft diftance of the neareft limbs, as they are exhibited 
in the preceding table, ufing the diameters of the Sun and 
Venus, as they are ftated above. 

As a confirmation of the foregoing conclufions, I have 
fubjoined the obfervations of aftronomers, in different 
places, of the contacts and durations of the tranfit of 1761, 
as they have fent them to the Royal Society, together with 
the longitudes and latitudes of the places of obfervation, 
on which the following calculations depend. 


OBSERVATIONS on the TRANsIT of VENUS over the SU N,! 


June 6th, 1761, N.S. Apparent Time. 
am.ofplaces. | 1ftEx.Con. | r1ft In. Cont. | ad In. Con. | 2d Ex. Cont. | Duration. 


Greenwich, 
Shirburn Caftle, 


- 46. 13 - 5038 
to 30 to 26 


30. - - = | 5. 50, 41to 47 
28. . 46.° 43 + 50. 17 to 26 
23. -- - - S$ 39 
45: - 4 42 ~ 5% 9 


SP LESS LS LL | 0909090909090! 


yd ant [tO 12- 18to22] 5. 50. gtoar 
& s9i- - - - . 54 

- 49. 203113. 7. 39% - 46. 50 

- 39 5S0]- - - = 

- 35- 47 [12 53. 18 - 

- II. 34 |14. 37. 38 - 50. 36 

» 39- 38 |13- 55- 44 . 

'Tranquebar, | - |- - - - . £8. 39 

Great Mount. 
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IN. ot Piaces atitude. 


° 
Greenwich, ge. 28. 
Shirb. Caftle, 5I- 39- 
Sav. Houfe, 
Spit. Square, 
Chelfea, 
Lefkard, 
Paris, 
Bologna, 
Rome, 


50. 26. 
48. 50. 
44. 29. 
4l. $3- 
Drontheim, |63. 26. 
Upfal, 59. 51. 
Stockholm, 159. 20. 


37N. °. 
22 Nio. 


ongi 
fr. aateeid 
m. 


°. 


4: 
oO. 
°. 
. 0 40 W. 
. 18. 
9- 
» £5 
. 49. 
. 44, 
. Io. 
, £6. 


° 


ec. 
» oO 
IW. 


165W. 


| o 
60. 
56. 
60. 
65. 


Hernofand, 
Calmar, 
Abo, 
oem 7 
Cajaneburg, 4 
Teboliki, © 58. 
Cape G. Hope, | 33. 
Rodrigues, (19. 
Calcutta, 22. 
Madras, 
Tranquebar, 
Great Mount, 


32 W. 
16 
ai. 


= 


A 
26 


Io. 


13. 


65 


Longitude 
fr.Greenwich. 
> 20e. 

- 2E 

5. 39 E 

b 3g E 

. 48 E. 

- SOE. 

. §2 E. 

- 35 E, 

- 34.E. 

. 44 E. 

. 10 E, 

8 E. 


atitude. 


38. ON. 
40. 30N. 
27. ON. 
» SON. 
+ 30N 
- 22N. 
- 42 8S. 


Tbe Parallax of the SUN, deduced from the 1d Internal Conta of the Limbs of the SUN and 
VENUS, jin the Tranfit of 1761. 


Cape & Sherburne Caftle. 


Cape of Good Hope & Lefkard. 
aral! 


h. m. fec. ‘ 

9. 39- 50 Cape, 

I. 32. Die Longitude. 

8. 7. 43 

8. 0. 21 Lefkard, 

7. 2% 7 

As-7.12 3 7.2233 855 
©’s Par. 8,69 

go x Saville a 

9- 39: 8 

I. 14. “5 

8. 25. 

8. 18. D> Saville, 


I 
12 


7+ 23 7- IQ 
Sun’s Par. 8,57 
Cape & Paris. 
- 39. 50 6 
. 4 19 


9 
I 
6.35. 32 
8. 28. 27 © 54 
7. 4 7 2 
Sun’s Par. 8,54 

a 


9- 39- $0 


‘Sun’ s Par. 8,74 
iy & Heregfond 


2. 26 


51 8 
Sun’s Par. 8,78 
Cape & Tornea. 

9. 39- 50 
“0. 3. 33 
Or--3---% 
9. 54-. 8 


8. 55 9- 
Sun’s Par. 8,22 


VoL. I. 


8 


= 


Cape & Spittal Square. 
- 39- 50 ~-s 
» 13. §2 


- 25+ 59 
. 18. 43 Spit. Sg. 1. 


9- 
°. 


9. 1. 49 


9- 
9- 


g! 9 39. 50 


, 9: * 4i 
SS 


- 34 | 


9. 39. 5° 
io. 38. 15 


Io. 138. 


Cape & ese’ 


Parall. 
- fec. ‘wth, 
. 50 6. 
- 36 diff. longitude. 
. 14 
. 12 Sherborne 1. 12 


ys qn 
Sun’s Par. 8,15 


9- 
I. 


7. 18 7- 
Sun’s Par. 8,47 
Cape & Drontheim. 

39- 50 - 

29. 32 


8. 


o. 
9. 
9 
8. 29 8. 

Sun’s Par. 8,23 


9- 
°Q. 


39- 50 
9. 56 


9+ 39- 50 
I. 14. 15 
8. 25. 3 
8. 18. 


Cape & Chelfea. 
Parall. 
”" 


8 


m. fec. , 
6. 


4 
4 Chelfca, 
7. 39 7: 
Sun’s Par. 8”,73 


Ra. .aae 


19 


Cape & Greenwich. 
39- 50 6. 
13. 35 


- 26. 15 


I. if 


19 


19. © Greenw. 
7- 15 7. 
Sun’s Par. 8,42 
“- & Bologna. 
39- 6 
2 = 
II. 36 
4 57 
6. 


oO. 29 
39 6. 37 
Sun’s Par. 8,54 2 
Cape & Upjal. 
39- 50 6 
9 


31. 54 
9. 


. 14 : 

Sun’s Par. 8,62 

Cape & Stockholm. 
6. 


9 


9- 
30. 10° Qe 
8. 31 . 
Sun’s Par. 8,58 
Cape & Cajaneburg. 
6. 9. 
3 
id 


5 


5 } 10. 


8. 59 


13 | 


. 6 9. 
fot Par. 8,49 


| 


9. 
+0. 


. 19. 


“9. 36. 41 
28. 6 


2 21 


29 


8. 35 8. 
Sun’s Par. 8,60 
Cape & Abo. 

39- 59 
14. 58 
54. 48 
45+ S9_ 

8. 49 

Sun > Par. 8, 68. 


~~ Cape & Tebolfki. 
39. 50 6 
17 


6 


59. OF 


. 20 3. 35 
43 


9. 47 9: 
Sun’s Par. 8,64 


Cape 
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Cape F Madra/s. 


Parall. 


h. m. fee. Ae 

9- 39- 50 é& 4 

4. 6. 35 

13. 46. 25 

13. 39. 38 
6. 47 4 

Sun’s Par 8,74 
Rodrigues °F Lefkard. 

12. 35+ 47 

a 38. 6 

8. 4. 41 

8. o. a3 


4. 20 be 
Sun’s Par. 8,80 


Rodrigues F Saville boxfe- 


12. 35- 47 
4. 13. 4 
8. 22. 43 
8. 18. 22 
4. 21 a 
Sun’s Par. 8,60 
Rodrigues (F Paris. 
+ 35+ 47 e »* 
. * Se 
. 32. 29 
- 28 27 o. 


4 2 4 
Sun’s Par. 8,53 
Rodrigues ‘F Rome. 

12. 35- 47 

3. 22. 41 

9. 13. 6 

9. 9. 36 

3. 3 ° 

Sun’s Par. 8,92 

Rodrigues (F Hernofand. 
12. 35. 47 . 
3. 1. 6 

9- 34- 41 

g- 28. 52 
5- 49 5- 33 
Sun’s Par. 8,90 
Rodrigucs t Tornea. 

12. 35+ 47 3 7 

2. 35- 46 

10. o. I 


9. 54. 8 3. § 


§. §3 6. 12 
Sun’s Par. 8,07 
Rodrigues & Calcutta. 
- 35- 47 > 7 
- 41. 10 
. 16. 57 
- £8. 34 2. 4 
5. 23° 5. 21 
Sun’s Par. 8,55 


©. 36 
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Cape & Calcutta. 


Parall. 


sm, Me. 
» 39- 50 6. 3 
- 40 9 
- 19. 59 
. BT. 34 = 
8. 25 
Sun's Par. 8” 55 


. 47 
- 50 
- 57 


hankicmetiteieseiiieteetn eat ene 
Rodrigues & Drontheim. 


12. 35- 47 3 79 
3. 28. 31 
9. 7. 16 
® &. 4s 
5+ 27 5+ 45 
Sun’s Par. 8,05 
Rodrigues & Calmar. 
12. 35- 47 *, 
3-_ 6. 55 
. 28. 5% 
- 23. 40 


Rodrigues 3 Stockholm. 
+ 35+ 47 
. & 8 


- 35+ 39 
. 30. 10 
5+ 29 
Sun’s Par. 8,51. 
Rodrigues & Cajaneburg. 
{2. 35+ 47 a> F 
2:20. 44 
10. 15. 3 


10. 8 59 2. 59 


6. 4 
Sun’s Par. 8,45 


Rodrigues & Madra/s. 


12. 35+ 47 3 7 
I. 7. 36 
13. 13. 43. 23 : 
13. 39- 38 0. 36 


3- 45 3- 43 
Sun’s Par. 8,58 


2. 38 


6. 6 


AND 


Cape -& Kodrigues. 
Parall. 
ya 


h, m. fec. 
9- 39- 50 
2. 58. 59 
12. 38. 49 
12. 35. 47 
3. 2 : 
Sun’s Par. 8’,54 
Rodrigues & Chelfea. 
12. 35- 47 3. 7 
_4- 13. 14 
8. 22. ; 
| a | 


Rodrigues Greenwich. 
I 35- 47 3. 
4. X34 
8. 23. 13 
$3900 ka | 

4 13 4. 18 
Sun’s Par. 8,33 
Rodrigues & Bologna. 

I2. 35+ 47 3: 
3+ 27- 13 
9- 8. 34 


9. 4. 57 


3- 37 3. 36 
Sun’s Par. 8,54 
Rodrigues & Up/al. 

12. 35+ 47 9 


5- 33 5- 28 
Sun’s Par. 8,62 
Rodrigues & Abo. 
12. 35+ 47 3- 
% 44 1 
9. 51. 46 
9. 45+ 59 _%& 30 
5+ 47 S-' 37 
Sun’s Par. 8,75 
Rodrigues & Tobolfki. 
- 35+ 47 3- 
. 20. 18 
- 56. § 
- 49. 20 
6. 45 6. 42 
Sun’s Par. 8,56 
~ Tobolfki & Lefkard. 
1%. 49. 20 3: 


4. 5X. 24 


7. 57» 56 
8. O. aI 


2. 25 2. 
Sun’s Par. 8,16 


Tobolfke 
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Tobotfki (9 Chelfea. 
Parall. 
h. m. fec. 
12. 49. 20 
4. 33- 32 
8. 15. 48 
8. 18. 4 % 
2. 16 2 
Sun’s Par. 8”,02 
Tobolfki *F Greenwich. 
3- 35 


a. 32 b 

Sun’s Par. 8.97 
Tobolfki F Rome. 

Iz. 49. 20 3 35 

3. 42. 59 

9. 6. 21 


9. 9- 36 ° 


13 
, ae 3. 22 
Sun’s Par. 8,20 
Tobolfki &F Stockholm. 


+ 49. 20 3 35 
26 


- 20. 
- 28. 54 
. 30. IO 2. 
1. 16 i. 
Sun’s Par. 8,39 


Cajaneburg (J Saville boufe. 
lo. 8 59 2 59 


18 
17 


3. 32 
I. 43 I. 48 
Sun’s Par. 8,11 


8. 59 


- 2% 2. 
Sun’s Par. 8.30 
Cajanchurg & ivdadrajs. 
10. 8 59 & 59 

3- 28. 20 
13-.37- 19 
13. 39. 38 
2. 19 
Sun’s Par. 8.27 
Stockholm «F Paris. 
g. 30. 10 2 18 
> 2 
8. 27. © 
8. 28. 27 


o. 36 
2. 23 


©. 54 
I. 27 I. 24 
Sun’s Par. 8,80 


Cajunebury tF Paris. j 
2 59 ‘IO. 


Saville boufe. 


2. 43 ; 
_Sun’s Par. 8,60 
| Tobolfki & Calmar. 
IZ 49. 20 3- 35 
3+ 27. 13 
9. 232 7 
9. 23. 40 I. 59 
- 33 
Sun’s Par. 8,2: 
Tobolfki & Calcutta. 
12. 49. 20 $: 38 
I. 20. 52 
14. 10. 12 * 
14. 11. 14 
I. 22 zy. 2 
Sun’s Par. 8,61 
Cajenburg °F Spittal fquare. 
10. 8. 59 
3 $6. 7 
8. 16. 52 
8. 18. 41 
I. 49 
Sun’s Par. 8,58 
Cajaneburg (f° Rome. 
8. 59 a 
Ss & ¢ 
9. 6. 52 
9-_ 9- 36 
2 


59 


0. 13 
- 44 2. 46 
Sun’s Par. 8,33 


| Stockholm & Spittal fquare. 


9. 30. 10 2 18 

I. 12. 43 

&. 27. 37 

1. 13. 41 I. 11 
2 Ss 7 

Sun’s Par. 8,12 

Stockholm tF Bologna. 

9. 30. 10 2. 18 

0.27. § 

» 3 § 

9. 4 57 ©. 29 
I. 52 I. 49 

Sun’s Par. 8.73 


3 


34 2. 


2. 30 “2. 

Sun’s Par. 8,85 

Tobolfei & Bologna. 

12. 49. 20 3. 
3-_47- 31 
9. I. 49 
9 4+ 57 
3. 8 3. 
Sun’s Par. 8,59 
“Tobe & Upjal- 


0. 29 


6 


2 2 


I. 12 I. 14 
Sun’s Par. 8,27 


Tobolfti & Madrajs. 
3+ 35 


°. 36 


2.° § 
Sun’s Par. 8‘55 . 


Cajaneburg &F Greenwich. 
2 59 


I. If 
I. 51 I. 48 
Sun’s Par. 8,74 
Cajaneburg &F Bologna. 
- 59 2 59 


“0. 29 
7 2. 3° 
Sun’s Par. 8,22. 
Stockholm 8 Greenwich. 


9. 30. Io 2. 18 
I. 12. 20 


8. 17. 50 
8. 19. 0 111 
im 7 
Sun’s Par. 8,88 
Stockholm *S Rome. 
9. 30. 10 2. 18 


O. 23. 33 


9- 7- 37 


9. 9. 36 oO. 13 


I. 59 a § 
Sun’s Par. 8,09 


Stockholm 





I. 44 I. 

Sun’s Par. 8,67 
Upfal © Paris. 

8. 6 \ 


9-2 
I. I. 10 


8. 26. 56 


8. a8. 27, Oo. 


I. 31 < 

Sun’s Par. 8,89 

Upfai F Madras. 

9. 28. 6 ; 
- 9. 44 


I. 45 
‘Sun’ s Par. 8,74. 


Calcutta & Bologna. 
4. II. 34 ae 
5. _ 8. 23 
9. 3 1% 


14 


©. 29° 


x. 46 I 45 
Sun’s Par. 8,58 


Abo & Rome. 


- 59 2. 
. 40 


30 


oO 2 


2 17 


Sherburne & Tornea. 

. 15. 12 I. 
. 40. 49 
. 5 

. 54 8 > oe 

- 53 * §4 

Sun’s Par. 8,50 


12 


rd. 
Parall. 


- m. fec. , 
. 28. 6 2. 21 
. 28. 58 


- 59. 8 


- & 2I I. 4 


Z. 53 . 

Sun’s Par. 8,06 

aes & Bologna. 
6 2. 2a 


5 
I 
7 


9. 
°. <6 
9. 3. 
2.2.2 


_% 
. 56 I. 52 
‘Sun’s Par. 8,0 


5 


Calcutta and Saville Houfe. 
14 |14. II. 34 2. 
§. 44. 28 


14. If. 
5-54 14 
8. 17. 20 
8. 18. 


34 2. 


22 zg. #85 
% 4 Ss 
Sun’s Par. 8,37 
Calcutta & Madras. 
14. II. 34 Qe 
0. 33- 34 
2. 36. © 
13. 39. 38 


14 


I. 38 . 
Sun’s Par. 8,50 
Hernofand & Rome. 

g. 28. 52 2. 26 


O. 31. 35 


9. 7 17 
9. 9 13 
2. 19 2 
Sun’s Par. 8,88. 
Greenwich & Paris. 
= 19. © I. 
. 16 
a. 16 
8. 28. 27 c. 54 
17 17 
Sun’s Par. 8,50 


13 


Il 


(a 


26 oO, 


h. m. fec. 

9g. 28 6 

I. 10. 56 

8. 17. 10 

8. 18. 22 % 
I. 12 
Sun’s Par. 74 

Upfal © Rome. 

9. 28. 6 2. 

(©. 20. 33, 

9- 7+ 33 

2. 9. 26 o_13 
2 3 2 8 
Sun’s Par. 8,17 
~~ Calcutta & Paris. 

14° 


II 
Io 


8. 27. 6 
8. 28. 27 oO 54 
I. 22 ‘I. 20 
Sun’s Par. 8,61 
~~ Abe & Lefkard. 
9» 45+ 59 > 
tr. 47- S$ 
7. 58. 54 
8 oO. 21 
I. 27 I. 
Sun’s Par. 8,60 
Calmar & Madras. 
9- 23. 40 I. 
4- 14. 31 
13. 38. 11 
13- 39. 38 o. 
I. 27 g. 
Sun’s Par. 8,91 
Greenwich & Lefkara. 
8. 19. o I. 
Oo. 18. 32 
8 o. 28 
8. 0. ar Rm 4 


26 


59 


36 


4 
. 


iI 


7 
Sun’s Par. 9,50 


The parallax of the Sun may alfo be deduced from the 
total duration of the tranfit, as obferved in different places, 
in the following manner. 


aimar. 


Tranquebar & 
h. m. fec. ' 
¢.. $8. $3 6. 24 
$+ $0» 39 7 aX 
54 57 
Sun’s Par. 8,05 


Tranquebar & Upfal. 


Parrall, 
h. m. fec. sou 
24 
26 Fe 


SZ. £3. 33 6. 

$s 50. 
% 7 a" 

Sun’s Par. 8,25 


33 


‘Sun’ s Par. 8”, = 
Tranquebar 
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Tranguebar & Gajaneburg. Lranquebar & ‘4 obvifki. Madras & Stuckboim. ’ 
Parall. Parall. Parall.' 
“ t / “a 


! h. m. fec. re 


h. m. fec. 

s. SH $3 bc 94° 1S. $3: 33 6. 24 | 5. 5%. 43 6. 33 

5+ 49- 54 8. 5 | 5. 48. 50 9- 3} 5+ 50. 42 7+ 34 
I. 39 Rs 64S 2. 43 2% 39 ~ = : S . s 
Sun’s Par. 8,33 Sun’s Par. 8,67 Sun’s Par. 8,50 
Jdadras & Tornea. Great Mount & Abo. Great Mourt & “ae 

5. 51. 43 6. 33 | S- $3. 20 6. 33 | S- §% 20 - 33 

5. 5% 9 8. 7 | 5-50 9 7. 46 | 5. 48. 50 2 8 


I. 34 I. 13 2. 30 2. 30 


I. 34 ‘is 7 
Sun’s Par. 3,50 Sun’s Par. 8,26 Sun’s Par. 8,50 
Cajaneburg & Up/fal. Cajaneburg & Calmar. Tobolfhi 9° Abo. 
8. 


5+ 49- 54 5 
2 


5. 49. 54 8. 5 | 5- 48. 50 9 3 
5+ §% 39 7-_ 21 | 5. 50. 9 7. 46 

32 3 9- 45 44 1. 19 I. ; 
Sun’s Par. 8,50 Sun’s Par. 8,70 Sun’s Par. 8,72 


The parallax of the Sun may alfo be determined, by 
comparing the times of the internal contaéts, as obferved 
in various places, with the time of their happening as ob- 
ferved at the center of the earth. For this purpofe the 
following elements are ufed, as they were calculated by 
Mr. Short, from the meafures made at the tranfit in 1761, 
viz. the diameter of the Sun 31’. 31”, the diameter of 
Venus 59”, her horary motion 3’, 59’,8, the angle of 
her path 8’. 30”.10, the neareft diftance of their centers 
g’. 32”, and the difference of their horizontal parallaxes 
21,35. Hence the apparent time of the 1ft and ad in- 
ternal contacts was 2" 22’. 3”, and 8". 20’. 4", reckoned 
by the meridian of Greenwich, without parallax, and the 
central duration was 5". 58’. 1” 

Central Time & Up/al. Cc Fr . Central Lime & sternujund. 


Parall. ara: . Paral 


h. m. fec. , <® ’ " 
% 2% 3 oO Of 2% 22 * . 2% 3 —_— 
I. 10. 26 I. 10. 26 - EI. 28 
3. 3% 29 3- 3% » 33+ 31 
3. 3% 92 5. Ya} 3- 37- 4! : o 38. 35 5. 

5+ 27 5- 14 5: 4 

Sun’s Par. 8,91 ___Sun’s Par. 8”,55 Sun’s Par. 8,33 
Central Time & Hernofand. Central time & Cajaneburg. Central Time & Stockbolim. 
S. 2. .3 © Of 2 22 : Gh sa % oa 8 
I. 11. 28 + SI. 50 I. 12. 26 
3- 33- 3f » 13. 3+ 34- 29 
2. 38. 26 : ae <; 3+ 39. 29 3 26 


4. 55 5. 12 5. 0 
Sun’s Par. 8,09 Sun’s Par. 8,66 Sun’s Par. 8.047 


Vo. I. K Central 
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Central Time & Calmar. 















Central Time & Abo. Central Time & Tornea. 


Parall. 


, " 






2 oO O| % 24% 3 o. 
I. 28. 33 1. 36. 48 
3- 50. 36 3- 58. 5 
3- 5- 16] 4. 4 0 5. 

















5+ 23 
Sun’s Par. 8,52 


5: > 
Sun’s Par. 8,69 
Central Time & Calcutta. 


Central Time & =. 


5. 14 
Sun’s Par. 8,44 


Central Time & Tobol/ki. 
22. 3 Oo o| 2 22 s3 oO. 


















2. % 23% 3 a © 
4e 33%. $2 +: 20. 10 5. 53+ 44 
54. $5 | 7» 4% ¥3 8. 15. 47 
7. 0. 28 5. 28 . 8s 55 i -57) 1 Ss. 20.58 2. 2 















5: 33 42 4. 28 
Sun's Par. 8,63 sun's Par. 8,14 Sun’s Par. 8,36 


The Sun’s parallax deduced oan the obferved and calculated times of the 


2d internal contaét. 
ventral Time & Spittal Square.[Central Time & Saville Hou/e. Central Time & Paris. | 
Parail. 


Parall. Parall. 















































~ 


































, “ 1h. m, fec. ‘st h. m. fee. st: 
8. 20. 4 o of 8 20 4 oO of 820 4 oe rs 
o. 0. 17 Oo. Oo. 30 g. 16 
8. 19. 48 - 19. 34 8. 29. 20 
8. 18. 41 z mr] 8. 18. 22 x. mr] 8. 28 27 Oo 54 
% 7 I. 12 53 
Sun’s Par. 8,er Sun’s Par. 8,62 Sun’s Par. 8,34 








~~ Central Time & Cape. Central Time & Up/al. 


Central Time & Bologna. 
8. 20. 4 a 6 


















8. 20. 4 6 @ofrtim ae a °@ 
O. 45. 2¥ I. 13. 35 I. 10. 26 
- §- 2§ 9- 33+ 39 9- 32. 30 
> 6. |g: 28. 2. 25 








4. 57 
28 ‘ 
Sun’s Par. 3,21 


Central Time & Up/al. 


9- 





2. 2 
Sun’s Par. 8,50 
Ceutral ‘Fime & Stockholm. 
8. 20. 4 Qo. a 






6. II 
Sun’s Par- 8,58 
Central Time & Up/al. 


a 




























8. 20. 4 ao of 8 20. 4 o oO 
I. 10. 26 I. 10. 26 I. 12. 26 
. 30. 30 9. 30 30. 9- 32. 30 
: 28. 7 2 21/9. 28 3 a 2r | 9: 30. 12 2. 8 
%. 23 a 27 2. 1 19 i 
Sun’s Par. 8,62 Sun’s Par. 8,86 Sun’s Par. 8,56 




















Central Time & Stockholm. Central ‘time & Ado. Central Time & ty 

















8: 20. 4 o of & 20 4 Oo. of 8 20+ 4 oO. 
I. 12, 26 I. 28. 33 I. 51. 50 
10. FI. 54 
9- 32. 30 g. 48. 37 
9. 30. 8 a. 38 | 9. 45- 59 2 30 | 32: S. ~ a. 59 








Sun’s Par. 8,31 


Central Time & Rodrigues. 
8. 20. 4 o oO 


2 22 

Sun’s Par. 8,75 
Central ‘Time & Tobol/ki. 
8. 20. 4 Qo Oo 
4. 32. §2_ 
12. 52. 56 
12. 49. 20 3 35 
. 36 
Sun’s Par. 8,54 
Central Time & Caécutta. 
8. 20. 4 oO Oo 
5- 53. 44 
a aes 
[4 13. 48 
14. II. 34 2, 4 


» 34 
Sun’s Par. 8,50 


2. 38 

Sun’s Par. 8,95 
Central Time & Calmar. 
8. 20. 4 Qa Oo 
I. 5: ao 


“9. 25- 43 
9. 23+ 40. z 59 





































12. 35- 47 a 3 












3 3- 9 
Sun’s Par. 8,78 Sun’s Par. 8,59 










ASTRONOMICAL PAPERS 7 


The Sun’s parallax is alfo found, by comparing the to- 
tal duration between the internal contacts, as it was ob- 
ferved in different places, with the duration at the center 
of the earth, viz. 5°. 58’. 1". 


Cent. Duration & at Up/al. Cent. Dur. & at Upjal. Cent. Duration & at Tornea. 
Parall. 


Parall. Parall. 
i 


h. m. fec. - m. fec. a 


2 62 
5+ 50 7 


7- 54 
Sun’s Par. 8,89 
Cent. Duration & at Ca/mar. 


oO oO 
7- , 33 


7- 35 
Sun’s Par. 8,54 
| Cent. Dur. & at re 


h. m. fee. 
5. 5& 2 


5. 50. I§ 


7. 46 
Sun’s Par. 8,13 


Cent. Duration & at Tobolfi. 
66% o Oo 


sg. 5%. 2 °. 
5. 48. 50 “--% 


a a 


ase a ..0 


5. 49. 54 8. 5. 7 - 


via ’s Par. 8,63 
Cent. Duration & at Calcutta. 
5. 58. & a. <¢ 
$+ 50+ 36 x 7. 30 


” san’ s Par. 8,65 
Cen _ Duration & at Abo. 
- 5%. ; a- <6 
52 5O- 9 7. 46 


Cent. Dur. & at allt 


‘ 5 
5+ 5% 45 7- 34 


{ 

a. 7 | 7444. 
Sun’s Par. = 3 

| 

te 


2 - 7 
‘Sun’s Par. ,6I Sun ‘sPar. 8,40 
Cent. Durat. & at Cajaneburg.| Cent. Dur. & at Tranguebar. 
eS et oo "¢ . 53. Oo 70 
5: 49, 54 8 5 | 5. 5%. 3: 6. 24 
33 8. 7 a 8 
: Sun’s Par. 8,53 ‘Sun’ s Par. 8,5 
Cent. Duration & at Madra;,| Cent. Dur. &at Great Mount. 
5. §8. eo Oo 
6. 33 » St. 6. 33 


7. 16 
Sun’s Par. 8,16 
Cent. Duration & at Up/al. 
5. 58 f o oO 
5. 50 2 


7. 59 7- 
Sun’s Par. 8,98 
Cent. Dur. & at ——s 
5. 58 1 ° 
5. 50. 26 : 36 


5: $3: 2 a -"6 
§- 51. 43 
6. 18 
Sun’s Par. 8,17 


6. 41 
Sun’s Par, 8,67 


7- 35 
Sun’s Par. 8,48 
Cent. Dur. & at Stockholm. 
&. 56 % eo © 
5. 5Q. 42 7. 34 


7- 19 
Sun’s Par. 8,22 


The mean of all the preceding determinations of the 
Sun’s parallax is 8”52 on the day of the tranfit, in June, 
1761, which gives 3! 65 for his horizontal parallax at his 
mean diftance from the earth. 

Mr. Stuart of Edinburgh, whom I mentioned before, 
deduces the parallax and diftances of the bodies that com- 
pofe the folar fyftem, from the Newtonian theory of gra- 
vitation, and the periodical times of the Sun and Moon. 
As he proceeds upon the fuppofition that the diftance of 
the Sun from the earth is very great, it would therefore 
feem, that the conclufion fhould be accurate, in propor- 
tion to the greatnefs of that diftance, His method de- 

pends 
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pends upon a feries of propofitions, with long and difficult 
demonftrations; fo that the rules of calculation are not 
very obvious, without a confiderable knowledge of geo- 
metry, in general, and a particular acquaintance with his 
very ufeful and ingenious treatife. I was defirous of fee- 
ing what agreement there was between the refult of his 
method of calculation, and the obfervations made on the 
tranfit of Venus; and therefore amufed myfeif in a leifure 
hour with the comparifon. As it may be agreeable tofome, 
who have not time to read over the book, and to others, 
whofe acquaintance with the mathematics will not admit 
of it, to have the practical rules of computation deduced 
from his propofitions; I fhall annex them to the foregoing 
calculations, together with the determination of the Sun’s 
parallax and diftance derived from them. 


A Calculation of the horizontal Parallax and diftance of the Sun, according to Mr. Stuart's method from 
the principles of gravitation. 


Let P=the periodical time of the earth round the Sun=365. 256417824 
=the periodical time of the Moon round the earth= 27., 32162036 
a=her revolution from apogee to apogee in time, 27+ 554535 
m=her mean dift. from the earth, in femidi. of the earth= 60. 24 
t=the tangent of the Sun’s horizontal Parallax, at his mean diftance. 
S=the diftance of the Sun from the earth. 
P2 ap F 2-4 1--9m2 2 
Then according to Mr. Stuart’s method, gunleomcnmenl is — - - 
pr sa%--3p} I—9 mt 2 4/ I-gm2t? 


2 2 2 a 
D2 503-32 3mXIf 1.56 
Now if x tmees5 then S———_— nearly 
P2 a5 av 1-.5cX14-2¢ 
‘hee re Nearly. Sis greater than the firft, and lefs than the leaf 
_— wiintapeieiies in thefe theorems. 
2 V 1-.5cX2--1.5¢ 
But the parallax and diftance of the Sun, may be found nearly, ina fhorter method, by the 
following rules, derived from the foregoing; by faying, 
x. As the cube root of the {quare of the Moon’s periodic revolution ~——e 2 
the Earth, viz. 27532162036) 
Is to the cube root of the fquare of her revolution from apogee “t 2 
apogee, VIZ. 275554535) 
So is 1 toafourth number, which call A—1.0056748164. 
2. Ass Am3:A1:: 1: a fourth number, which call B.=.002797833=the mean difturb- 
ing force of the Sun; the 2’s force=1. 
3. As the rectangle of B and the fquare of the periodic time of the rs 2 
round the Sun, viz. BX 365,25641 
Is to the fquare of the periodic time of the moon round the Earth, 2 


viz. 27,32162036] 


So is 1, toa fourth number, which call C=1,999840899. 


2 

Ae As C—1) : 12: : C: toa fourth number; to which add 1, and from the fquare root of 
that fum fubtra& 1, and multiply the remainder by the half of C—1, or 0,4999204495, and 
call that produ&t D=1,9999715505. 5. Subtra& 
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5- Subtraé& D from 2, multiply the remainder by D, and call the fquare root of the pro- 
du& E.==.0075 43089. 

6. Asthree times the Moon’s mean diftance from the Earth, in femidiametcers of the Earth: - 
isto E, fo isR, tothe tang. of the Sun’s horary parallax, at his mean diftance,=8",65. 

7. As E: 3:1: the Moon’s mean diftance in miles: the Sun’s mean diftance in miles= 
942982,600. 


In determining the parallax of the Sun, from the ob- 
fervation made in our obfervatory on the 3d of June, 1769, 
I have only made ufe of the time of” the internal contaét, 
as I noted it on that day, together with fome of my own 
micrometer obfervations, without attending to thofe of the 
other gentlemen who obferved with me. But as the So- 
ciety has a right to expec a full account of the refult of 
the other obfervations, which were made on that occafion; 
and as fuch account may tend to corroborate the foregoing 
calculations, I have, with Dr. Williamfon’s permiffion,. 
fubjoined a calculation of his, founded entirely on his own 
obfervation, which being very fhort, I have inferted entire 
in his own words, except what refers to the manner in 
which he judged of the contatts, &c. which I have tran- 
{cribed in another place, (fee page 46.) From this, which 
is very fimilar to the obfervations made by the other gen- 
tlemen on that committee, the Society will perceive, that 
our obfervations muft have been made with confiderable 
accuracy, as the refult of the calculation is nearly the fame. 


Dr. WILLIAMSON’s Determination of the PARALLAX 
of the SUN, from his Obfervation of the Transit of 
VENUS, at Philadelphia, Fune 3d, 1769. 


“ ITH a refracting telefcope, 24 feet long, which 
magnified near 100 times, I obferved, 


The external conta& at 2°. 11’. 31” 
Internal do. at 2. 2g: I0 


g Mean Time. 


«© With a micrometer of Dollond’s conftruction, fitted 
to a Gregorian refle&tor, which magnified 100 times, I 
meafured the diftance of Venus from the limb of the Sun; 
alfo the diameters of the Sun and Venus, as follows: 

Mean 
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Mean Time. Neareft Diftance of the Center | Neareft Diftance of the Limbs 
of © and @. of © and 9 
h. m. fee. m. fec. m. fec. 
At §. 43. 17 Io. 14,12 Se 2553 
6. 32. 18 1X. 14,19 4 1,46 
6. 33. 55 II. 13,23 4 3,42 
Jo Go 26 3a, £2,832 3 5582 

‘“* T meafured the diam. of Venus on the Sun, and found 
itto be 55",42. I alfo frequently meafured the diam. of 
the Sun, on the day of obfervation, and the next day, and 
found it to be 31’. 31530. 

“« From thefe data, I fhall attempt to deduce the Sun’s 
par. except that I fhall make no ufe of the meafure at 6°. 
32'. 18”, which I fufpe&ted was not accurate at the inftant 
it was made, wherefore I immediately made another mea- 
fure, viz. at 6". 33'.55". 

“ The neareft dift, of the limb of the Sun from that of 
Venus at 5°. 43.17" 
Andat6 33. 53 
give the apparent neareft dift. of their centers 10’. 3,7, or 
603”,7, and the parallax of Venus was at that time fouth 
6",91 nearly. Therefore, the geocent. neareft dift. of 

their centers was 610’,61. Then, 

“ As 72626,3 the relative neareft dift. of Venus from 
the Sun, 

“ Is to 28894,9 her dift. from the earth. 

“© So is 610",61 the geocent. neareft dift. of the cent. 
of the Sun and Venus, 

“ To 242",936=4'. 2”,936, the heliocent. dift. of 
their centers at the neareft approach. 

“© As Sine 3°. 23’. 20” the given inclin. of Venus’s or- 
bit to the ecliptic: Is to Radius, 

*“ SoisS, 242",936, the heliocent. dift. of the cent. of 
the Sun from Venus, at the middle of the tranfit, 

“ To the Sine of 410’,5=1°. 8’. 25”, the Sun’s difk, 
from the node of Venus at the ecliptical conjun@tion. 

“ As S, of 1°. 8’. 25”, the Sun’s dift. from the node 
of Venus, 

“ Is to 10’. 10",61, the geocent. neareft dift. of their 


centers “ So 


mean time compared together, 
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. So is Rad: to the S, of 8°. 32’. 57”,6, the angle of 
Venus’s vifible path with the ecliptic. 

“« From 8°. 32’. 57”6, the angle of Venus’s vifible path, 

“© Subt. 3. 23. 20, the inclination of Venus’s orbit 
with the eclipt. and the remainder is 5°. 9’. 37",6. Then 

“ As 5S, 5°. 9’. 37’36 the diff. of the angle of Venus’s 
vifible path and the inclin. of her orbit, &c. 

“ Isto S, 8°. 32’. 57°56 the angle of Venus’s vifible 
path with the eclipt. 

“ So is 2',392375 the given hor. motion of the Sun. 

“ To 3',95412 the hor. motion of Venus. 

“ As Rad. Is to T, 8°. 32’. 57”,6 the angle of Ve- 
nus’s vifible path. 

“ So is S, 1°. 8’. 25” the Sun’s dift. from the node of 
Venus. 

“ To T, 10’. 17",2 Venus’s geocent. latitude. 

* As 72626,3 the relative dift. of Venus from the Sun, 

‘ Is to 28894,9 her diftance from the earth. 

“ So is 617”,2 her geocent. latitude. 

“ To 245",56 her heliocent. latitude. 

¢ From 15’. 45”,65 the femid. of the Sun, 

“ Take 27",71 the femid. of Venus, and the diffe- 
rence is 15’. 17,94.) the dift. of the center of the Sun 
from the center of Venus at the inter. contact. But the 
geocent. neareft dift. of their centers was found 610",61. 
From thefe (b. Euc. 1. 47) the length of half the tranfit 
line between the int. contacts is found to be 685',397 
which divided by the hor. motion of Venus gives the fe- 
miduration of the tranfit between the two internal contacts . 
2". 53'. 20,2. 

“« In the fame manner, from the geocent. lat. of Venus, 
and the neareft dift. of her center from the center of the 
Sun, we find the time of Venus pafling from the eclipt. 
conjunction to the middle of the tranfit 22’. 44",9. Then 
from 5°. 28’ 47”, which I find to be the central time of 
the middle of the tranfit, dedu& 22’. 44",9, and the re- 
mainder, viz. 5". 6”. 2”,1, will be the apparent time of the 

ecliptical 
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ecliptical conjunction when the Sun’s place was 2°. 13°. 
27’. 20",5, as calculated by the aftronomer royal, on the 
fuppofition that our obfervatory is weft of Greenwich 5". 
Os 46% To the Sun’s place in the eclipt. add his dift. 
from the node of Venus 1°. 8’. 25”. The fum is 2°. 14°. 
35'-45"55, the place of Venus’s afcending node. 

‘“ From the micrometer meafures above given, it ap- 
pears that the center of Venus was at her neareft approach 
to the center of the Sun at 5°. 21’. 44” mean time, or 5". 
23", 59" appar. time. But on account of the parallax of 
Venus, the appar. time at the center of the Earth was 4’. 
48" later, which brings it to 5". 28’. 47” as I have menti- 
oned. From this deduct the femidurat. 2". 53'. 20, and 
the remainder 2°. 35’. 27” is the time of the internal con- 
tact at the center of the earth. This contact 1 obferved as 
above, at 2". 29’. 10” mean time, or 2”. 31’. 25” ap- 
parent time. ‘This difference, therefore, viz. 4’. 2”, is 
the obferved effets of Venus’s parallax both in latitude 
and longitude. 

«¢ But on the fuppofition that the Sun’s horizontal pa- 
rallax, at her mean dift. from the earth was 8”,05, as 
Mr. Short has ftated it at the former tranfit, then his ho- 
rizontal parallax, on the 3d of June, the day of the tran- 
fit, would have been 8",5204, in which cafe the total effect 
of her parallax, to haften the internal conta& at Philadel- 
phia, fhould be 4'. 1", Therefore, 

“ As 4’, 1" is to 4’."2, fois 8",5204 to 8",556, the 
Sun’s horizontal parallax on the day of the tranfit, accord- 
ing to the foregoing obfervations. 

“© Hence we have 8",685, the Sun’s horizontal parallax 
at his mean diftance from the earth. Then fay, 

“ As the Tang. of the Sun’s horizontal parallax: is to 
the femidiameter of the earth, 

«© So is Rad. to the diftance of the earth from the Sun, 
viz. 94791100 Englifh miles, taking the earth’s mean 
femidiameter at 3985.4 miles. 

: An 
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An Account of the Tranfit of MERCURY over theSUN, 


on November ot eee eee 
N the judgement of moft aftronomers, the tranfits of 


Mercury and Venus over the Sun afford the beft op- 
portunities, for fettling the longitudes of places on the 
earth, even preferable to that derived from the eclipfes of 
Jupiter’s fatellites, when the parallax of the Sun is pre- 
vioully known. Thofe of Mercury happen frequently, 
and although they are of but little importance in deter- 
mining the parallax of the Sun and the dimenfions.of the 
folar fyftem, by reafon of his great diftance from the earth, 


‘dnd thé difference of théft-parallaxes"being Jefe than that 
of the. Pe yet they-have-been carefully obferved, for the 
> of detthing his- theory, and the-longitudes-of the 

blervat OR — Spee therefore fenlible of the 


perfection of 
bhabealpll in > general, and particularly. ion completing the 
purpofes defigned to be anfwered by the obfervation of 
the tranfit of Venus, have appointed the fame committee, 
with the addition of two other gentlemen, to obfgrve the 
tranfit of Mercury on the gth of November, 1769; in Phi 
ladelphia, that had been before appointed to. obigrve mp 
of Venus. 
o Having, ftill the fame inftruments in our} clfervitony, 


~ which=we-ufed gn the former occafion, tozethey with/a 


new time-piece “made by Mr. Duffield of this city, with 
an ingenious contrivance of his; -ip-the Sonftrugion of | he 
pendulum, to remedy the irregularities a | 

and cold; we paid the utmoft attention to the goin 

the clock both before and after the tranfit. | From ¢om- 
paring a fufficient number of correfponding altitudes of the 
Sun’s limbs, we found that our clock was too flow for/mean 
time 1’. 20” and the open of yee being 15’. 49",6 or 
to avoid fractions 1 5'. 52"; 19’. 10” ‘were added to the 
times of all our obfervations, as in were written down i in 
the obfervatory, to reduce them to apparent time. ‘In this: 

: L 





manner) + 
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manner we obtained the time of the fubfequent obfervati- 
ons. Dr. Williamfon, Mr. Shippen and myfelf ufed the 
fame telefcopes, we had ufed before in obferving the tranfit 
of Venus; excepting that on this occafion I chofe that 
power of the telefcope which magnifies the diameters of 
objects an hundred times. Mr. Evans ufed the reflecting 
telefcope formerly ufed by Mr. Biddle at the Capes. 

On the day of the tranfit, we affembled together at the 
obfervatory, adjufted our telefcopes to diftin& vifion, ap- 
pointed an affiftant to count the clock with an audible voice, 
and agreed that no other perfon fhould fpeak, nor move 
from his telefcope, until both contaéts were over; but 
write down his own obfervation feparately by himfelf, that 
it might be compared with the others. The fky being 
very ferene, and the limb of the Sun well defined in our 
telefcopes, we obferved the contacts, as they are exhibited 
in the following table, 

‘Obfervers. External Cont. | Int. Cont. Par. inj Par. p. | Par. in his 


Vert. | tohisP. Path. 
h. m. fec - m. fee. u " u 
Dr. Williamfon, \ 2. - 30 3.74 3,44 1,48 at the External 
Mr. Shippen, 2 + 40 _ Contact. 
Mr. Evans, 2. 36. - 38 35745 | 344 1,49 at the Internal 
Myfelf. 2. 3 30 | Contact. 


I happened to have that part of the limb of the Sun, on 
which Mercury entered, in the middle of the field of my 
telefcope, with my eye intent upon it; fo that I am cer- 
tain, that there was not the leaft impreffion on the Sun’s 
limb, perceptible by my telefcope, a fingle fecond of time 
before I difcovered it. So that I am not furprized that 
Dr. Halley, who had obferved a tranfit of Mercury in the 
Ifland of St. Helena, concluding that, that of Venus would 
be equally inftantaneous, expected, that the contact of 
her limb with the Sun might be determined to a fingle 
fecond of time. The atmofphere of Venus renders it 
quite otherwife, and produces an uncertainty of 5 or 6 
feconds of time, in judging of the contaéts; whereas no 
fuch thing was perceptible in Mercury. The firft appear- 
ance of Mercury, on the Sun’s limb, wasa fteady {mall 

{peck, 
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{peck, black, well-defined, and not larger in my telefcope 
thanthedot ofa pen. But that of Venus was tremulous, ob- 
{cure, and ill-defined, growing gradually darker as fhe ad- 
vanced on the Sun. If Mercury has an atmofphere, it 
muft be fo rare and low, that his diftance from us renders 
it abfolutely imperceptible with the telefcopes that we 
ufed. At the internal conta, the crefcent. of light round 
the body of Mercury clofed inftantaneoufly, fo that it 
might be judged of with more precifion than that of Ve- 
nus; his atmofphere giving us no difturbance in this cafe.. 
We could not have a fairer opportunity, for afcertaining: 
the truth of thefe conclufions; as our telefcopes were in 
good order, and well adjufted, and the {ky was remarka- 
bly clear and ferene, on both of thefe days. On the firft 
of them, not a cloud appeared from morning till evening, 
and on the latter, none till about four o’clock, when the 
Sun was very low; and both the tranfits began between. 
two and three o’clock, in the afternoon. 

About three o’clock, I applied myfelf to the micrometer, 
to meafure the diameters of the Sun and Mercury, and the 
neareft diftance of their limbs; while Dr. William/on read 
‘off the divifions of the micrometer, and a third perfon 
wrote them down, with the times.of making them. Thefe 
meafures make the diameter of the Sun-on the gth of No- 
vember 1769, 32’. 20",2 or his femidiameter 970",1 fe- 
conds, and the femidiameter of Mercury 4”,238. The 
meafures of the leaft diftances. of their limbs reduced to. 
minutes and feconds of a degree, with the parallaxes. of: 
Mercury adapted to the apparent times of the obfervations, 
as they are determined from a very large projection of two 
inches to a fecond of his hor. parallax, are fet down in 
the following table. 


Apparent 
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Apparent ‘lime. { Nearett dittance of | Parrallaxof 3 f Par. per.te his | Parallax in his 
limbs of © & % in the vert. path. path. 
h. m. fec. 

59 4 

sa. 
a 35 
4. 30 
6. 10 
10. 33 
12, 6 
13. 56 
m4 
me. ‘4 
Ig. 18 
2I. 30 
24. O 
30. 0 
33- 30 
36. 40 


37. 40 
39- 25 
41. 10 


42. §0 
46. 58 
55+ 32 
59. 10 
48. 50 
47. 50 


_ 


"54% 3,78 3"54 1,725 
0,62 3,82 39396 1,73 
8,284 3,32 3,393 1,745 
20,832 3,825 3939 1,765 
26,048 3,826 3,386 1,78 
48,216 3,835 3538 1,83 
- 57,744 3,841 39379 1,84 
2,56 32376 1,85 
13,744 35375 1,865 
26,032 31369 1,87 
30,596 66 1,888 
41,68 1,915 
- $1,684 1,95 
20,8 8 2,0 

« 35,144 8 2,02 
- 51,444 2,04 


PESEEEOOS EPP PPD 


2,20% 2,065 


. 27,406 ‘ 2,09 
37,184 2,145 
8,48 6 2,2 
26,084 2,24 
54,756 3,22 2,42 
35,18 3,35 2,51 


BBO? 0 bo a Go bo bb 
PYVOHOPKGS GH 


N. B. In the above table, the meafure at 2" 37’. 40" 
was taken between the neareft limb of the Sun and the in- 
terior limb of Mercury neareft to the Sun’s center, and is 
5’. 2"202, the fame with the diftance of their neareft 
limbs at 3° 39’. 25": So alfo the diftance between the 
neareft limb of the Sun, and the interior limb of Mer- 
cury, at 3" 41'- 10”, was the fame with the diftance of 
their neareft limbs at 3" 42’. 50", viz. 5’. 21",406. The 
fame is to be faid of the laft meafure, which was taken 
from the neareft limb of the Sun to the limb of Mercury 
neareft to the Sun’s center. 

If acomputation be made from the above meafures, the 
apparent neareft diftance of their centers will be found to 
be 451".914. But Mercury was then depreffed by paral- 
lax 3",113; fo that the geocentric neareft approach of their 
centers was 455”,024, which happened at 5 1’. 15” ap- 
parent time, when his par. in the vert. was 47,042, and in 
his path 2”,53, and perpend. to his path 3”,11. 

The horary motion of Mercury as feen from the Earth 
is alfo determined from the above meafures to be 


“ 
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ge 56"; 941=5",94856, which is nearly the fame with 
what is. given by Dr. Halley’s tables of Mercury. On 
the day of the tranfit, he moves, by them, at the rate of 
15",334 per hour. The Sun’s horary motion on that day 
is {tated in the nautical almanac at 2",516, and their dif- 
ference, viz. 12',818 is his horary motion from the Sun,. 
as feen at that diftance. Then fay,. 


As the diftance of 3 from 6, isto his diftance from ©, So is this horary motion to his ho- - 
rary motion from ©), as feen from o. 
4- 830,2920=Ilog.. of 67653.8: 
4. 495,3305=log. of 31284.6 
I. 107,8203=log. 12.818 


5. 603,1508 


©. 772,8588==5'. 927335’. 55”,6398 3 hor. mot: from ©, as feen frome : 
15. 334==horary motion % 
2. §16==horary motion ©. 


As 17. 850==I. 251,6382==the fum of horary motions @ and ¥. 


Isto 12. 818—1. 107,8203=their difference. 
So is cot. 3°. 29/. 40’ =11. 214,2067==)2 the log. cot. of half the incl. of %’s orbit with the 
—_—-——- ecliptic=4% 6°. 59/. 20%. 
12. 322,0270 


To Log. Tang. 1. een” 8. 22/. 
86. 30. 20—Ffup. of 6°. 59/. 20”. 
Sum=171. 38. 42 
The fupplement whereof is 8. 21. 18=:the angle of %’s vifible path with the 
ecliptic. 
As Rad : Sec. 8°. 21/.. 18”: : geo. neareft dift. : the geo. lat. of 3. 
IC. 00,0000 
Io. 004,6342 
2. 658, 0343=455",024=ge0. neareft diftance. 


2. 662,6685—=459/',905==geo. lat. of $=7’. 30,905 
As dik. of 3. from © : his dift. from © :.: geo. lat. : his heliocent. latitude. 
4» 49553305 
4. 830,2920 
2. 662,6685 


7+ 492,9605 


2. aoe the hel. lat. of § =16’. 34”,558 


As T, 6°. 59/. 20” : : T, 16’. 34,558 : Sine of ©’s dift. from the node of 8. 
9. Sanat 33 
1% =. 
9..683,0140 


8. 594,6007=2°. 15’. 12”,2==©)’s dift. from the node of ¥. 


459,905=geocent. lat. 3. 
455,024=geocent. neareft dift. of © and 8. 
Sum=914,929=2. 961,3873 
Diff 4,831=0. 688, 5088 


2)3- 649,8961 1. 824,94805 
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I. 824,94805=66,8264— 7 the length of part of the tranfit line between 
2. 551,0104 & hor. motion the middle of the tranfit and the eclipt. con- 
in feconds. |} junction. ; 
—I. 272,9376=oh. 187205=oh. 11’. 16”,458=the time between the middle 
and ecliptical conjunction. 


974,338=the fum of the femidiameters of © and 3. 
455,024=the geo. neareft dift. of their centers. 


Sum=1429,362==3-. 155,1422 
Diff.= 519,314=2. 715,4300 


2)5. 870,5722 
2. 935,2861=861", 561 


half the length of the tranfit line from the 
external contact. 
2. §§1,c104=the horary motion of Y on ©, as feen from G. 


©. 384,2757==2h. 422567=22h. 422567=e2h. 25’. 21”,24 the femidura- 
tion from the external contact. 
965,862 the diff. of the femidiameters of © and 3. 
455,024 the geo. neareft diftance of their centers. 


Sum—1420,886—=3. 152,569% 
Diff.=510,738==2. 708,2833 


2) 5. 360,8524 


2. 930,4262==§ internal contact. 


5 851,974=+the length of half the tranfit line from the 
2. 5§1,0104=hor. mot. of 3. 


©. 379,4158=2h. 39561=2h. 23’. 44”,196 
Now to 2h. 36/. 19” the time of the external contaé, 
Add 2. 25. 21 the femidur. between the external contacts. 


The Sum, 5. 1. 30 isthe time of the neareft approach of their centers. 
To this add, 11. 16,5 the time from the middle to the ecl. conjunction. 
The fum, 5. 12. 46,5 is the apparent time of the ec]. conjuntion at Philadelphia. 
To this add, 5. ©. 35 the diff. of meridians between Greenwich and Philadelphia. 
The fum, 10. 13. 21,6 is the time of the ecl. conjunction at Greenwich, when the 
Sun’s place, according to the Nautical Almanac, is 7s. 17° s50/. 41”, and that of Mercury is 
1s.17°. 50’. 41”, by Dr. Halley’stables. From this fubtra& 2°. 15’. 12”, the Sun’s diftance 
from the node of Mercury, and the remainder Is. 15°. 35’. 29”, is the place of his node at that 
time. 


The PROJECTION of the TRansiT of MERCURY, PI. V. 


THE following projection of the tranfit of Mercury 
over the Sun, on the gth of November, 1769, was made 
from the foregoing meafures and calculations, on the fup- 
pofition that the Sun’s horizontal parallax, at his mean dif- 
tance is 8”,65, and therefore, 8”,7437 on the day of the 
tranfit. In this cafe, the horizontal parallax of Mercury, 
at his mean diftance, will be 14,1132, and on the day 
of the tranfit 12”7856, and therefore his horizontal pa- 
rallax from the Sun on that day is 4.",0419, being the dif- 
ference of their parallaxes. 

The delineation was made in the fame manner as that of 
the tranfit of Venus. The elements for it were collected 


from 
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from the preceding calculation, and the parallaxes of Mer- 
cury were meafured upon a very large projedtion, for that 
purpofe, adapted to the apparent times of the micrometer 
meafures, and applied to the proje€tion. By thefe,. the 
apparent places of Mercury were determined, as feen at 
_ Philadelphia; and {mall circles were drawn round them, 
with the radius 4”,238, to reprefent his difk on the face 
of the Sun. From the limbs of the Sun and Mercury, 
lines were drawn in the direction of their centers, of the 
precife length exhibited in the foregoing table of mea- 
fures. 

Upon the whole, I have given a full and faithful account 
of our obfervations of the tranfits of Venus and Mercury, 
in the foregoing fheets; and if they fhould be found, in 
the conclufion, to contribute any thing to the advancement 
of aftronomical knowledge, it muft refle& an honor on our 
new obfervatory, and give pleafure to all the lovers of 
{cience, as well as to, 

Gentlemen, 
Your moft obedient 
And very humble fervant, 


Philadelphia, Fuly 19th, 1769. JOHN EWING. 


An Account of the Tranfit of Venus, over the Sun’s Dik, 
as obferved near Cape Henlopen, on Delaware Bay, 
Fune 34, 1769. By Owen Riddle, Joel Bailey, and 


Drawn up By Owen Biddle. 


GREEABLE to the appointment of the American 
Philofophical Society, to obferve the tranfit of Venus 
at the light-houfe, near Cape-Henlopen, I fet out by wa- 
ter from Philadelphia, accompanied by Joel Bailey, and 
Richard Thomas, the latter of whom had offered to accom- 
pany us at his own expence, and proved very ferviceable 
in the affliftance he gave us. 
Onthe 26th of the sth month (May) we arrived at Lewes- 
Town, and immediately endeavoured to gain fuch informa- 
tion 
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tion as might enable us to determinethe beft place for our 
obfervations; and, on mature deliberation, we fixed ona 
place about one quater of a mile S. W. of the town of Le- 
wes, where a convenient houfe was to: be had; in a‘retired 
fituation, and having an open view of the fky. 

We found on our firft landing on the beach, that neither 
the Light-Houfe, nor any place near the fea-fhore, would 
be fuitable for our obfervations; as it would be difficult to 
keep our inftruments fteady, or defend either the glaffes 
of the telefcopes, or the eyes of the obfervers, from receiv- 
ing injury by the fand which is wafted about by the wind. 

Having chofen our place, we fixt up our inftruments 
on the 27th of the month,and had {ome good correfpond- 
ing altitudes of the Sun that day by which we fet our clock, 
and took fome equal altitudes of fixt ftars in the evening. 
The four following days continued ‘cloudy, with frequent 
rains. But that we might not be idle in the mean time, 
and have it in our power to afcertain our latitude and lon- 
gitude, in cafe we fhould be difappointed of celeftial obfer- 
vations for that purpofe; Joel Bailey and Richard Thomas, 
went to take the courfes and diftances from our obfervatory, 
to the provincial weft line, which was run from Fenwick’s 
Ifland to the middle point of the peninfula; fo that our ob- 

Jervatory might thereby be connected with Meflrs. Mafon 
and Dixon’s meridian line. 

The 1ft of the 6th month (June) my affociates returned 
from this fervice; and by their care and {kill, I make no 
doubt, they performed it with the neceflary precifion. 

We had concluded that it would be a more expeditious 
way to take the courfes, &c. from our obfervatory to the 
weft line, rather along the neareft public road than to run 
in one direct courfe through the woods; as by this laft me- 
thod, both the expence and delay of opening a vifta, would 
have been neceflary. 

As the fixing the latitude and longitude of our obferva- 
tory muft depend chiefly on this part of the work, I fhall 
here infert the field notes, before I proceed to draw the 

conclufions 
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conclufions from them. AndIthink it themore neceflary 
to be particular in this requeft, that I may comply with 
the defire of the aftronomer royal, expreffed in his note 
to Dr. Franklin, as follows, viz. 


Greenwich, December 11, 1769. 


“© Mr. Mafkelyne prefents his compliments to Dr. Franklin 
and fhall be obliged to him, when he writes to Philadel~ 
phia, for enquiring of Mr. Owen Biddle, what is the bear- 
ing and what the abfolute diftance of Lewestown from the 
Sftone on Fenwick’s Ife in Engli/h miles ; or elfe what is the 
difference of latitude and departure in Engli/h miles? He may 
alfa, if he pleafes acquaint Mr. Biddle, that the latitude of the 
Middle Point between Fenwick's Ile and Chefapeak Bay, 
as found by Meffrs. Mafon and Dixon, is 38°. 27'. 34"; 
and the length of a degree of latitude, as meafured by them, 
is 68,896 ftatute miles. 


“© Mr. Mafkelyne would alfo recommend it to Dr. Smith, 


and the other Norriton-obfervers, to fettle the bearing and 
diftance in Engli/h miles between Norriton and the fouther- 
moft point of the city of Philadelphia, or elfe the State 
Houfe fquare ; as this will fill further confirm the fituation 
of the Norriton-obfervatory, by connecting it with Meffrs. 
Ma/on and Dixon’s meridian line. ; 


“© Mr. Mafkelyne hopes, the Pennfylvania-obfervers will 
be fo kind as to fend us their obfervations of the Tranfit of 
Mercury, which happened November oth, if they were for~ 
tunate enough to fee it; and any other obfervations, they 
have made, which have not yet been fent bere, tending to 
chablifh the difference of longitudes.” 
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re RR TN ES 
Tbe COURSES and DISTANCES from the Obfervatory néar Lewestown, to the Provincial Weft 
Line, between Fenwich’s Ifle and Chefapeak-Bay, are as follows: 


Courfes. Diftance Courfes. Diftance Courfés: | Diftance 
in in i 
Perches. Perches, 
171 
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26 
78 
41 
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Here the line from Fen- 
wick’s Ile to the Middle 
Point was interfected at 
9 miles 86 perches, from 
the ftone in Fenwick’s 
Ifle. 
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Theneedle, with which thefe courfes were taken, being compared with our meridian line, 
and gfe with the Prov. W. line, was found to have 3°. 55’. variation W. which was allowéd 


for in reducing the work. 


Hence, from the above work, we get the obfervatory 
near Lewestown, 


Weft of the Stone on Fenwick’s Ile 1895,5 perches,==5 miles 295,5 perches. 
Eaft of the middle point, - - ::286,3 perches,==29 miles 6,3 perches. 
North of the middle Point, - - 7007,5 perches,==I9 miles 4,3 perches. 
The latitude of the middle point is - - © 38° 27/. 34” 


re 


The fum is the latitude of the obfervatory 38. 46. 38,3 
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Thus the latitude of the obfervatory was fixed, and fo 
would its longitude have been fixed by the above work 
alfo, if we had known either the longitude of the middle 
point, or of the ftone on Fenwick’s Ifle. But this not 
appearing from any part of the. work of Mefirs. Mafon 
and Dixon, left among their public papers in this province, 
the American Philofophical Society ordered us in the sth 
Month, (May,) 1770, to take the courfes and diftances 
from New-Caftle Court-Houfe, to the obfervatory in the 
State-Houfe fquare, by which means the middle point, 
and confequently our obfervatory at Lewes might be con- 
nected .with the Philadelphia and Norriton obfervatories, 
and fo the longitude of the two latter being known, the 
longitude. of the. former would be known alfo, Our work 
is as follows. 

Courses. |Diftance *" Courfes. “‘' | Perches. }° ~~ Courfes. 

inatthe cen-| in 43. 30 E. | 258 

ter of Newcaftle| perches. 15 E. 168 
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N. B. The variation ofthe needle by which thefe courfes were taken was 3° 15’ Welt, which 
was allowed for in reducing the work 


hus by the above work we get-— Perches. 
acai court-houfe weft of Philadelphia obfervatory . 7Orl,§ 
Middle point of Peninfula welt of New-Caftle court-hovfe « « 22%2,2 
Nee ae 
heir fum gives the middle point weft of Philadelphia obfervatory 9223,7 
But (p- 86.) the middle point is weft of the Lewes obfervatory ~ . 9286, 3 
‘Their difference gives the Lewes vbfervatory eaft of the Philadelphia obfervatory 62,6 
This difference of fixty-two perchesdoes not give quite a fecond of time difference of longitude. 
Ard 





s 


88 MATHEMATICAL awnp 


And as, both by the Philadelphia and Norriten obfervations, the longitude of the Philadel 
hia obfervatory, weft of Greenwich, is - - - sh. of. 35” 
Che longitude of Lewis abfervatory Weft of Greenwich is in time 5+ O& 34 
Or, in degrees and parts of the equator the longitude of Lewis obferva- 
tory weit of Greenwichis - ° o a 95°. 8! 
And its latitude as above - . - - 38. 46. 38,3 North. 


For the advantage of navigation, we alfo took the courfes and diftances from our obfervatory 
to the Provincial light-houfe near the Cape; and on reducing the work, we find the light-houfe 
north of our obfervatory 182,83 perches,—=29",8; and caft of the fame 944 perches=3'. 16,8. 
—Whence 

The latitude of the light-houfe, is - ~ 38°. 47!. 8,1 North. 
And its longitude, weft of Greenwich ~ - 95. °° §. 33,3 


I now proceed to give an account of the remainder of 
our obfervations. The 2d of the month we had feveral 
good correfponding altitudes of the Sun for fetting our 
time-piece. | 

The 3d being the tranfit-day, was as fine in every re- 
{pect for our obfervation, as we could defire; the air calm, 
and not acloud in view. We had a feries of good corref- 
ponding altitudes of the Sun, taken in feafon, not to in- 
terrupt the obfervation of the tranfrt. 

About 12 o’clock we direéted our telefcopes to the Sun,. 
determined to keep it conftantly in the field, till the con- 
tacts fhould be paft; and in the mean time we fet our boys. 
(whom we had tutored for that purpofe} to count the fe- 
conds by the clock, each boy counting one minute alter- 
nately, leaft they fhould be wearied, and not perform it 
with fufficient exaétnefs. During the whole a perfon was 
ftanding by to overlook them, calling out each minute as 
jt elapfed, and noting it down. 

We had agreed with each other to attend to our tele- 
{copes one minute by turns, until about 7 or 8 minutes 
before the expected time, leaft by too fteady attention, we 
fhould impair our fight, and difable ourfelves from dif- 
cerning the conta& clearly. I had left my telefcope the 
minute preceding the contact, intending to apply myfelf 
fteadily to it before the minute was fully elapfed; and not 
to quit it again until the contact occurred. When the 
48th fecond was called, I applied myfelf to the telefcope, 
and by the time three feconds more were elapfed, I per- 
ceived on that part of the Sun’s limb, where | had expeéted 

the 
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the contac to take place, a {mall impreffion, which prov- 
ed to be the limb of Venus. in conta& with the Sun. All 
the limb of the Sun which appeared at that time in the 
field of the telefcope had a {mall undulatory motion, which: 
I apprehended. was occafioned. by the afcent of denfe va- 
pours at this place (being near the fea). On the firft ap- 
pearance of Venus, it was like one of thefe fmall waves 
on the limb of the Sun, enlarged in fo {mall a proportion, 
that I remained doubtful for feveral feconds, whether it 
was any thing befides, It continued making a deeper im- 
preffion with that tremulous motion for about 1o feconds,. 
when the tremor difappeared where Venus was in conta¢t, 
and the indenture became truly circular with an even ter=- 
mination. s 

My abfence from my telefcope, juft before the contac 
occurred, deprived me of the opportunity of judging 
whether there was any appearance of an atmofphere pre~- 
ceding the weftern limb of Venus as it came in.contae;: 
but when Venus had entered near one half her diameter 
on- the difk of the Sun, my companion. and [| both faw a: 
luminous crefcent, which enlightened that part of Venus’s 
circumference which was off the. Sun, fo that the whole 
of her circumference was vifible;. but it did:not continue 
fo, until the firft internal contact. took place. 

At the time of the. internal contact, agreeable to what™ 
was noted by fome of the obfervers at the tranfit 1761; 
« the eaftern limb of Venus feemed to be united to the 
limb of the: Sun by a-black protuberance or: ligament, 
which was not broke by the entrance of the thread of 
light,” until 4:feconds after the regular circumference of. 
Venus feemed to coincide with the Sun’s. 

For this obfervation I- ufed-a refleting telefcope, mag=- 
nifying about 150 times, which was in exceeding good or= 
der at the time, and defined the limb of the Sun, and fpots 
on its difk, very nicely.. I-had applied-a polar axis to it, 
and had altered the rack work, by which I could keep the. 
fame part of the limb in the field -with eafe. 

My: 
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My companion Joel Bailey was not fo well provided 
with a telefcope. He had one of Dollond’s double obje& 
lens refracting glaffes of about four and an half feet length. 
This, with a ball and focket, was fixed to a poft, which 
made it very convenient for obfervation. Thus furnifhed 
we found the contacts take place as follows. 

Joel Bailey’s external contact was loft by an accident, but 
feen by him after ithadtakenplace,at 2°.14'. 30” ap, t. 

The internal conta&, by do. 2.32. 8 

External contact, as feen by Owen 8 

Biddle, - - = lial 

The internal contact by do. 2.32. 8 

Thefe obfervations are reduced to appar. time. And it 
muft be noted, that the time of the internal contaé, as 
given by Owen Biddle, is 4 feconds before the thread of 
light had broke the dark ligament by which Venus’s limb 
was united to the limb of the Sun, that being the time he 
eftimated the two limbs to bein conta&t. Alfo, that as the 
external contact occurred fpeedily after he went to his te- 
lefcope, he will not prefume to affert that he has the time to 
a fingle fecond, yet he conceives he has given the exact 
time of that contact, as he is not fenfible of any error 
therein. 

The foregoing being an exact diary of our tranfaGtions, 
we fubmit the fame to the fociety, and hope for their ap- 
probation. OWEN BIDDLE. 


P. S. Since the foregoing was drawn up, I received from Dr, Smith the following note; 
which gives me pleafure to find fo little difference between the refult of Charles Mafon and 
Jeremiah Dixon’s meafurement and our own. 

Dear Sir, 

SINCE you finifhed your meafurement from Newcaftle Court-Houfe to the Philadelphia 
ebfervatory in the State-Houfe Square, the 58th volume of Philofophical Tranfactions has come 
to hand, containing the whole work of Mefirs. Mafon and Dixon in meafuring a degree of lati- 
tude; and it is with great pleafure I find, that the longitude of the middle point of the penin- 
fula (and confequently of your obfervatory at Lewes) in refpect to Philadel Pia, will come out 
almoft entirely the fame from their work as frum yours, although obtained b different routs*. 

LONGITUDE 


* The refult by Mr. Biddle’s rout is got, by going from the State-Houfe obfervatory to 
Newcaitle Court-Houfe, agreeable to his meafurement; thence by the 12 m. radius and tan- 
gent line tothe middle point. ‘The refult by Mefirs, Mafon and Dixon’s work is got, by be- 
ginning at the fouth point of the city of Philadelphia, (or the place of their obfervatory,) on 
the north fide of Ccdar-ftrect, between Front-ftreeetand Delaware; thenceto their obfervatory in 
the Forks of Brandywine, which is 31 miles Weft, and 10”,5 South of the fouthermoft point 
of the city; thence by the other lines of latitude and departure, wherewith they conneé the 
obfervatory in the Forks of Brandywine, with the middle point of the Peninfula. See their 
work in the volume of Tranfactions, quoted above, 
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LONGITUDE of the Middle Point, and of the Lewes Obfervatory Weft of the Philadelphia Obfer= 
tory, aprecable to the Wiles of Yrs. Mafoh ea Dine. ¥ 
Oblervatory ih the Forks of Bratidywihe Weft of the South poitit of che city 
of Philadelphia, sania i ek 
Middle point of the Peninfula Eaft of dbfervatoty in the Forké; 
The diff. gives the middle point of Pehinfula W. of S. point of Philadelphia, 
But S. point of Philadelphia is E. of obfervatory in State-Houfe Square, 


The diff. gives the middle point of Peninfala Weft of State-Houfe obfervatory, 28. 45. 76 
But by your work the middle point is W. of the Lewes obf. y286,3 perches,=29. 1. 57 


The difference gives Lewes obfervatory Eaft of the State-Houfe obfervatory, s 

from Mafon and Dixon’s lines, oO. 35. 81 
But by your meafare to Newcaftle the Lewes obfervatory was Eaft-ot the 

State-Houle obfervatory, 62,6 perches,= o. 15. 65 


So'that Mafon and Dixon’s lines give your obfervatory more Eaft than your: 
own work, only oO. 20. 16 


Thus, by their work, we get your obfervatory not quite 2’, and by your own not quite 1 
Eaft of the obfervatory in the State-Houfe Square. Wherefore 1” being taken:as.a mean, and 
applied to sh. o/. 35” the longitude of thé State-Houfe obfervatory Weft of Greenwich; the: 
longitude of the Lewes obfervatory may be well depended on as itated from your own work, 
to be in time Weft of Greenwich, sh. o/. 34”. 

N. B. As Britifh mariners generally take their departure ftomi the Land’s end.of England, 
asiby Mr. Bradley's obfervations of the late tranfit of Venus, the longitude of the Lizard Point 
is now determined to be 5°. 15’ W: of Greenwich, if thdt be fubtracted from 75°. 5’. 13/’,2,. 
it will give the longitude of the Provincial.Light-Houfe near the Capes W. of Lizard Point, 
69°. 50°. 13' ,2 

if ona think the above can:be of any ufe; you may add it to the end of your account. I 
think there is no miftake in bringing out the different refults; but if I-canfind leifure I will re- 
examine thé work beforé the’ feet is ftruck off: I am, with great regard, your’s, &c. 

Philad Fuly 23; 1770. WILLIAM SMITH. 


‘To Mr: OWEN BIDpLe. 


An Abftraét of Mr. BENJAMIN WEST"s Account of 
the tranfit of Venus, as obferved at Providence, im New- 
England, Fune 3d, 1769. 


S it appears by fonie letters of the aftronomer royal, which have 

| been communicated to this Society, that moft of the Northern 
obfervers, both in Rufia and Sweden, were greatly difappointed, by 
the unfavourable fate of the weather, in their noble and public fpirited 
endeaveurs to obferve the late tranfit; the American obfervations have 
become of the greater importance, in order to a comparifon with thefe 
of Greenwich, and therefore the Society think it very material to pre- 
Serve in their tranfaétions, fuch of the obfervations made on this conti- 
nent as they have been favoured with. The account of the Providence 
ebfervations, drawn up by Mr. West, was tranfmitted by Mr. 
JoserH Brown, and being laid before the Society by Dr. SMiTH; 
the following abfira&t thereof was ordered to be publifbed at a meeting, 
May 18th, 1770» 


WHEN 
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os HEN it became more generally known that 
there would be a tranfit of Venus in 1769, and 
the advantages which were like to accrue to aftronomy, 
and confequently to navigation and chronology, from pro- 
per obfervations of it, Mr. JosEpH Brown’, a very re- 
fpectable merchant of Providence, being very defirous, if 
poflible, to obtain an obfervation of it, was pleafed to ad- 
vife with me, concerning an apparatus fuitable for fuch 
an obfervation, and to know if we fhould be able to obferve 
the tranfit with the neceflary precifion for anfwering the 
importaxt defign? My anfwer gave him fo much fatisfac- 
tion in the matter, that he immediately fent his orders to’ 
his correfpondent in London, to procure the inftruments. 
His orders were accordingly executed with fidelity and 
difpatch; and the inftruments arrived in Providence about 
one month before the tranfit. Our apparatus was made 
by Meffieurs Watkins and Smith, London; it confifted of 
a three feet reflecting telefcope, with horizontal and vere 
tical wires for taking differences of altitude and azimuths, 


adjufted with fpirit-levels at right angles, and a divided 
arch for taking altitudes; a curious heliofcope, together 
with a micrometer of a new and — conftruction, with 


rack motions, and fitted to the telefcope. Befides the be- 
fore mentioned inftruments, we had a fextant belonging 
to the government, made in Newport, by Mr. Benjamin 
King, under the direétion of Jofeph Harrifon, Efq. now 
collector of his Majefty’s Cuftoms for the port of Bofton; 
its limb was divided to five miles, and by a vernier index 
to five fecondst. We had two good clocks, one of which 
was made in Providence, by Mr. Edward Spalding.” 


was 

* Reading Mr. veo account of the tranfit in 1763% was what firft occafioned Mr. 
BROWN to fend for a telefcope, fitted in the manner Mr. Winthrop there defcribes; after- 
wards, taking notice of the application of the American Philofophical Society to the Affembly 
of Pennfylvania, for an apparatus for obferving the tranfit of Venus, he found the orders he 
had fent were incomplete : He then advifed with the author, as mentioned above, and there- 
upon ordered a micrometer to be added.—— Mr. Brown’ expence, in this laudable undertak- 
ing, was little lefs than one hundred pounds fterliug, befides near a month's time of himfelf 
and fervants, in making the neceflary previous experiments and preparations. 

+ And here we muft not forget the ian. Abraham Redwood, Eig. of Newport, who, in 
order that Newport aud Providence might both be fupplied with sieeed, for this fingular 
occation, ordered one made at his own coft, for the ufe of the Revd. Dr. Stiles. 1am fenfible 
Mr. Redwood, for fo public fpirited an action, will receive the thanks of every well-wifher 
to f{cience. 
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‘We had nothing to learn refpeCting the apparatus, 
excepting our new catadioptric micrometer, which, I have 
lately learned, is of Dollond’s conftruction; not having any 
author by us, from which we could get the ufe of that 
curious inftrument, we were obliged to have recourfe to 
experiments. When the micrometer was fixed upon the 
tele{cope, it was found by trial, that objects could not be 
feen with the fame focal diftance as when it was off, and 
we were obliged to fcrew up the {mall fpeculum nearer to 
the eye; for which there is an optical reafon. From 
whence it was concluded, that objects fhould always be ob- 
ferved in the moft diftin& point of view, the fame with 
the micrometer on, as when it was off. The next thing 
to be done was to find the apparent diameter of an object 
(or the angle fubtended at the eye by two objedts) by this 
inftrument. In order to this, we ftretched a cord, as 
ftraight as poffible, one thoufand feet in length; which 
was meafured feveral times over, in order to avoid miftake. 
At the end of the cord was fet two circular objeéts, made 
of white paper, ina line perpendicular to the cord, and ex- 
a@tly ten feet apart; ftanding at the other end of the cord, 
and by opening the micrometer, we could bring the two 
images into an exact coincidence, or could make one of 
the images appear like two, and by bringing their limbs 
into contaét, the diftance of their centers was fhewn on the 
fcale, to the five hundredth part of an inch. Now from the 
rules of trigonometry, the angular diftance of the two ob- 
jects was 34’. 22",58; from thence it was known, how 
many inches and parts of an inch were anfwerable to that 
angle. Thefe experiments were repeated every fair day 
(for no other was fuitable for thefe obfervations) till we 
could many times going find the diameter of a body toa 
fecond of a degree. From thefe obfervations we were en- 
abled to make a table for the micrometer, as far as the 
fcale extended. Thefe experiments were carried yet far- 
ther; for, by looking at two bodies whofe diftance from 
each other was known, we could tell their diftance from the 

VoL. I. N place 
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place of obfervation, ‘to a critical exaétnefs; and this was 
proved by accurate menfuration. Thefe were certainly very 
diverting experiments to an inquifitive mind! The gen- 
tlemen who aflifted us through thefe experiments, and like- 
wife in the reft of our work, were the Hon. Stephen 
Hopkins, Efq. Mr. Mofes Brown; Dr. Jabez Bowen, Jo- 
feph Nath, Efq. and Capt. John Burrough. 

“The regulation of our clocks, being of the utmoft 
confequence in this affair, was what next commanded our 
attention. In this part of the work we endeavoured to 
arrive at as great a degree of certainty as the nature of the 
cafe would admit.—Several workmen were employed in 
laying a platform of feafoned pine plank, as {mooth and le- 
vel as art could make it: This was fecured from rain, 
or other moifture, that it might not warp when expofed to 
the Sun. We examined this platform three times a day 
(when the weather would admit of it) with a very long 
level. On the fouth fide of the platform, and exactly per- 
pendicular to it, we erected a ftile ten feet high; this was 
likewife examined three times a day. We next perfor- 
ated a piece of board, into which was fixed the glafs of a 
{cioptric ball, fo that the center of the glafs was exa@ly in 
the center of the perforation; this board was fo cut, and 
let in at the topof the ftile, that it turned upon an axis, 
in fuch a manner, that the center of the glafs did not alter 
its pofition. The Sun’s rays were tranfmitted through 
the lens upon the platform, where they were formed into 
a bright fpot, and very diftinGtly defined. From the cen- 
ter of the lens was let fall a perpendicular upon the plat- 
form; from that point, as a center, was drawn a great 
number of concentric circles, for taking correfpondent 
fhades, in order to trace a meridian line; and, as our 
wifhes would have it, the weather proved favorable for 
this work. When the line was drawn*, I found from cal- 
culation, it declined 3” in time, eaft of the true meridian; 

this 


* The magnetic needle, being placed on -his exa& meridian line, was found to differ from 
it 6° £ weftward. 
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this error arofe from the increafe of the Sun’s declination, 
between the times of forenoon and afternoon fhades; this 
fmall equation:of 3“ was allowed for in regulating the 
clocks. 

“« As we were willing to have every corroborating cir- 
cumftance to prove our work, we made ufe of the method 
of correfponding altitudes of the Sun, forenoon and after- 
noon. The fextant and reflector were both employed in 
this bufinefs for feveral days preceding the tranfit (and the 
day following) in order to afcertain the going of the clocks, 
In the laft method (as in that of corref{ponding fhades) the 
equation of time, anfwerable to the increafe of declination. 
ought by no means to be neglected. The whole procefs 
was conducted with the utmoft caution, that no errors 
might efcape our notice. We found upon the whole, a 
{urprifing agreement in thefe two methods of regulating 
clocks; they were feldom found to differ a fingle fecond. 

“© Being in this readinefs, the morning of the third of 
June was ufhered in with that ferenity the bufinefs of the 
day required; all wascalm, and not a cloud to be feen. 
The gentlemen concerned in the bufinefs convened very 
early at the place of obfervation, to fee that every thing 
was in order; and at the fight of fuch a morning, the 
gladnefs of their hearts was vifibly expreffed, by the plea- 
fure of their countenance. ; 

«© At noon we examined the going of the clocks, as 
the Sun paffed the meridian, and found them very regular. 

“¢ We began to look for the firft conta& of Venus with 
the Sun, at leaft 15 minutes before the time given by cal- 
culation, to get as early a fight of it as poffible. Venus 
was firft perceived, by making a dent upon the fuperior 
limb of the Sun, at 2" 29’. 43”. P. M. apparent time. 
But, as it is likely the exterior contacts will be given dif- 
ferent, by different obfervers, they can be of but little con- 
fequence in this affair. The greateft attention was given 
to the interior conta; this was at 2" 46’. 35.” apparent 

time*, 
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time*, From a mean of a number of good obfervations, 
the apparent diameter of the Sun was: 31‘. 40”,66, and 
that of Venus 58’,66; though I could not make it myfelf 
more than 58”, which was the fame we found it about a 
fortnight before the tranfit. ‘Fhe proportion of their dia- 
meters. was nearly as 1 to 33. ‘The neareft approach of 
their centers, at the middle of the tranfit, was taken with 
the micrometer, and found tobe ro’. 5".. 

‘© The proportion of the diftances of the Sun and 
Venus from the earth, at that time, was as 3,5143 to 1; 
then (allowing the Sun’s parallax at his mean diftance to 
be 8”,68 the fame it was found the 6th of June, 1761) the 
parallax of Venus was 30",04; the difference of their 
parallaxes 21,49 is the parallax of Venus from the Sun. 
The angle between the vifible way of Venus and the eclip- 
tic, 8°. 34’. 17"; and the angle made by the axis of the 
ecliptic and equator, 7°. 3’. 7"; their fum, 15°. 37’. 24”, 
was the angle between the axis of the vifible way of Venus, 
and the Earth’s axis, The tranfit line, from total ingrefs 
to the middle of the tranfit (meafured in time by the vi- 
fible motion of Venus) was 2" 55’. 36”; but Venus was 
more accelerated in her orbit (by parallax in longitude) at 
the middle of the tranfit, than at total ingrefs; this dif- 
ference of acceleration was 1’. 33"; therefore from the to- 
tal ingrefs to the middle of the tranfit was 2" 54’. 3". 

Thence I conclude, that the 
+ Firft conta&t was at - = = 2" 28. 0” 

But feen by us, as above, at 29. 43 ¢ ap. time. 
Interior contact, - - 2 46. 35 
Middle of the tranfit, - 5+ 40. 38 


“ ‘Venus’s 
* At the moment of interior contact, the Sun’s altitude was taken with the fextant, by 
Mr. Mofes Brown, and by the flile by Captain John Burrough; and both gave the time with 
the clocks within two feconds. ‘The total ingrefs was not fo inftantaneous as I did expect it 
would be, but the bright cufps of the Sun, as they encompafled Venus, were much more ob- 
tufe, and there feemed to bea faint junction of their limbs for at leaft 4 feconds; the moment 
this penumbral ligament broke, I proclaimed the time; at firft I fufpected the telefcope was 
not adjufted to a proper focus; but afterwards, by looking at the folar fpots, &c. I was con- 
vinced of the contrary. During the time we faw Venus upon the Sun, fhe appeared to be 
furrounded by a ring of a yellowifh colour; its width was about one tenth of the diameter of 
Venus. We faw nothing that might be taken for a fatellite. 
+ When I calculated this tranfit, I fuppofed the longitude of our place to be much lefs than 
we have fince found it by obfervation. By correcting thaterror, the error in calculation will 
appear to be inconfiderable. 
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‘© Venus’s parallax in longitude, at the middle of the 
tranfit, was 18,7; this was pafled over by Venus’s vifible 
motion in 4’. 44"; fo that the middle of the tranfit, as: 
feen from the center of the earth, was at 5 43’. 6” mean 
time. The true conjunction was 23' 21” before the’ 
middle of the tranfit, as feen from the earth’s center; con- 
fequently the true conjunction was at 5" 19/.-45”, mean 
time. At which time; the place of the’ Sun and’ planet’ 
was Gemini 13°. 27'. 3;. and the geocentric latitude of: 
Venus 10’ 19”,8 north. But her heliocentric latitude was 
4’. 6",513 and by the rules of {pherical trigonometry, the’ 
afcending node of Venus was 1°. g’. 23,5 in confequence ' 
of. the Sun, or in Gemini 14°. 36’. 26",5. 

‘‘ From the foregoing calculation it appears, that the 
mean motion of Venus is 37” forward of what it ftands- 
in Dr. Halley’s tables, and her afcending node 2‘. 41". 

“© It is probable Dr. Halley’s folar numbers need fome’ 
correGtion likewife; the following may not be far from. 
truth, viz. add-to Dr. Halley’s mean motion of the Sun, . 
for any year of the chriftian era, 25", and ‘to the apogee 
6'.. 18” ;: for each century after 1700 add 14”,666 to the 
mean motion, and to the apogee 3°. 53”; then by ma- 
king ufe of the Parifian* equation of the Sun’s center, his 
place ‘may be had within a {mall matter of truth. . 

‘“s By taking. the mean of a number of obfervations, the: 
latitude of our obfervatory was found to be 41°. 50’. 41° 
northt. The longitude was obtained by obferving the 
emerfions of Jupiter’s fatellites, compared with the corref- 
ponding obfervations made at Cambridge, in New-Eng- 
land, by Mr. Winthrop, which he was fo kind as to fa- 


vour 

* According to the Parifian hypothefis, the eccentrity of the earth’s orb is 1680 parts, of 
which the mean diftance of the earth from the Sun ‘is 100,000. 

+ The latitude of the place being of great confequence, and the fextant and ftile not givieg 
it exa@tly alike, the perfevering Mr. Brown contrived to make ufe of the micrometer asa lens, 
which he placed on his houfe, twenty feven feet high, and exaétly perpendicular to a center 
on a horizontal platform below, on which was drawn a meridian line; the Sun’s image on 
this platform was feen to move very fenfibly. By this the latitude was finally determined. 
‘The Sun’s meridian altitude, being taken for feveral days by this long ftile, the latitudes thence 
found did not differ from each other more than 15 feconds. At the time this was done, we 
had feen no account that a glafs had been made ufe of, as here defcribed; but fince this went 
to the prefs, we learn from Dr. Long’s aftronomy, that he found the latitude of Cambridge, in 
England, by the fame method. 
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vour us with; and for which we return him ou? fincere 
thanks. Providence was found to be 16’ in longitude 
weft from Cambridge. Mr. Winthrop has hitherto found 
the longitude of Cambridge to be 71°. weft from the royal 
obfervatory at Greenwich; fo that the longitude of Provi- 
dence is about 71° 16’ from the royal obfervatory. 
*¢ | {hall now give the reader a fhort account of the parallax 
herein mentioned, and how the planets are affected thereby. 
‘© The horizontal parallax of the Sun is that angle at 
the Sun’s center, which is included between two lines fup- 
pofed to be drawn, one from the Sun’s center to the cen- 
ter of theearth, the other from the Sun’s center to the furface 
of theearth. Or, in other words, it isthe angle, under which 
the femidiameter of the earth would appear to an eye, at the 
center of the Sun. The way that parallax affects the Sun 
and planets is, it makes them appear below their true pla- 
ces in the heavens, except they be inthe zenith of the ob- 
ferver; in that cafe parallax hath no effed& at all; and the 
reafon is, becaufe the obferver is in that right line which 
joins the centers of the earth and planet. Parallax may af- 
fect the planets places feveral ways; asif the obferver fhould 
view the planet upon a vertical, cutting the ecliptic at right 
angles; inthis cafe, parallax will affe& its placein refpect to 
latitude only ; but if the obferver be fituated in the plane of 
the ecliptic, it will then alter its place, in refpe& to longitude 
only; and if the planet be viewed in an oblique pofition, with 
refpect to the ecliptic, parallax will affe& its place both 
in longitude and latitude. The horizontal parallaxes of the 
planets are to each other in a reciprocal proportion to their 
diflances; that is, the planets which are neareft have the 
greateft parallax, and thofe which are moft remote, the leaft. 
Thence it follows, if two planets are viewed together, that 
which is neareft will appear juft fo much below the other, 
as what the difference of their parallaxes is. The nearer a 
planet is to the horizon of the obferver, the greater is its 
parallax, and in the horizon it is the greateft poflible; and 
is then called the horizontal parallax. 
“© Hence 
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* Hence comes the method of inveftigating the Sun’s 
parallax, from obfervations of Venus on his-difk. At the 
time of the tranfit, the third day of June, Venus was much 
nearer to the earth than the Sun was, and, of confequence, 
was much more affected by parallax. This effect was pro- 
duced in a twofold manner, in refpect to us in the nor- 
thern regions of our earth. Firft, Venus was deprefled 
upon the Sun, by parallax in longitude, bringing her to a 
conjunction with the Sun fooner to our point of view, than 
to a fpeftator at the center of the earth. In the fecond 
place, fhe was carried nearer to the center of the Sun, by 
parallax in latitude, thereby lengthening the tranfit-line; 
both which effects confpired to accelerate the time of firft 
interior contaét. Now to an obferver in Great-Britain, 
parallax had a ftill greater effet, by what is faid before : 
That is, fome minutes paffed after the contact was formed 
to the obferver there, before it was feen by us. Now the 
difference of longitude, between the two places of obfer- 
vation, being accurately known, the effe& of parallax, 
between the two places, is likewife known; for the dif- 
ference of longitude, by thefe obfervations, will be con- 
fiderably lefs than the true difference. 

‘© The method of calculating the Sun’s parallax, from 
thefe obfervations, is by trial; the: parallax will. be fup- 
pofed of that quantity, which. the obfervations found it in 
1761; hence the total effect. of parallax, at each place of 
ebfervation, muft be computed; and if it fhould be the 
fame as given by obfervation, it will prove the aflump- 
tion: to be juft; but if, by obfervation, it fhould be greater 
or lefs than by calculation, the Sun’s parallax will turn 
out to be greater or lefs in the fame proportion.—When 
the Sun’s. parallax. is. known, the diftance of the earth, 
and of all the planets, from the Sun, will be known like- 
wife.” 


OBSERVATIONS 
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OBSERVATIONS of the Transir or VENUS 
over the SUN, and the Ecuipse of the SUN, on 
June 3d, 1769, made at the Royal OBSERVATORY, 
GREENWICH. By the Revd. NEVIL MASKELYNE, 
B.D. F. R. S. and Aftronomer Royal. 


Communicated to the Society by Dr. SMiTu, and ordered to 
publifhed at a meeting, May 18th, 1770. 


HE weather, which had been cloudy or rainy here, 

with a fouth wind, for the greateft part of the day, 
began to clear up at four o’clock in the afternoon, the 
wind having returned to the weft, the fame quarter in 
which it had been the afternoon before, which was re- 
markably fine and ferene, though it changed early in the 
morning preceding the tranfit. Towards the approach of 
Venus’s ingrefs on the Sun, the fky was become again 
very ferene, and fo continued all the evening, which af- 
forded as favourable an obfervation of the tranfit here as 
could well be expected, confidering that the Sun was 
only 7°. 3’ high at the external, and 4° 33’ at the inter- 
nal contact. I obferved the external contact of Venus at 
7". 10’. 58” apparent time, with an uncertainty feemingly 
not exceeding 5"; and the internal conta&t, by which I 
mean the completion of the thread of light between the 
circumferences of the Sun and Venus, at 7" 29’. 23” ap- 
parent time, with a feeming uncertainty of only 3”; for 
fo long was the thread of light in forming, or the Sun’s 
light in flowing round and filling up that part of his cir- 
cumference, which was obfcured by Venus’s exterior limb. 
Neverthelefs, I would not hence infer, that obfervations 
made by aftronomers in diftant places fhould agree together 
within fuch narrow limits; for I know they will not even 
in the fame place, and that a difference in the {kill or 
judgment of the obfervers, in the telefcopes, and perhaps" 
in fome other little circumftances, not eafily diftinguithed, 
may produce much greater difagreements, efpecially if the 
Sun be low, as it was here; in like manner as in ob- 
ferving 
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ferving the eclipfes of Jupiter’s fatellites, the immerfion 
or emerfion {hall often feem inftantaneous, or nearly fo, 
equally to two obfervers in diftant places, and yet the ab- 
folute times of the obfervations may differ a minute of time 
or more from each’ other, owing to the difference of tele- 
{copes, weather, or other circumftances. Indeed, in the 
prefent cafe, the limit of differences is certainly much nar- 
rower; but what itis I fhall not at prefent venture to fug- 
geft, as that may better be done, when all the obfer- 
vations that fhall have been made of the tranfit are col- 
lected together. The telefcope which I ufed, was an ex- 
cellent reflecting one of two feet focus, made by the late 
ingenious Mr. Short, and is the fame with which the laft 
tranfit was obferved here by Mr. CharlesGreen. I applied 
the magnifying power of 140 times, and ufed fmoaked 
glaffes to defend the fight, which are much preferable to 
black or red glaffes, as fhewing the objets more difting, 
and being much more pleafant to the eye. 

I fhall now endeavour to defcribe, as accurately as I can, 
fome other phoenomena which I noted during the immer- 
fion of Venus, and to mention fome others, which by 
fome ingenious perfons were expected to have been feen, 
but which I could not difcover. 

It had been thought by fome, that Venus’s circumfer- 
ence might probably be feen, in part at leaft, before fhe 
entered at all upon the Sun, by means of the il- 
lumination of her atmofphere by the Sun; I therefore 
looked out diligently for fuch an appearance, but could 
fee no fuch thing. 

I was alfo attentive to fee if any penumbra or dufky 
fhade preceded Venus’s firft impreffion on the Sun at the 
external contact, fuch a phoenomenon having been obferv- 
ed by the Rev. Mr. Hirft, F. R. S. at the former tranfit of 
Venus, in 1761, which he obferved with much care and 
diligence at Madrafs, in the Eaft-Indies; but I could not 
difcern the leaft appearance of that kind. I would not, 
however, be therefore thought to call in queftion either 

Vou. I. O Mr. 
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Mr. Hirft’s difcernment or fidelity; as 1 am fenfible that 
the tremors of the limbs of the Sun and Venus, occafioned 
by the vapours at the altitude of 7°, might eafily obfcure 
a faint object. 

When Venus was a little more than half immerged in- 
to the Sun’s difk, I faw her whole circumference complet- 
ed, by means of a vivid, but narrow and ill-defined border 
of light, which illuminated that part of her circumference 
which was off the Sun, and would otherwife have been invi- 
fible. This I might, probably, have feen fooner, if I had’ at- 
tended to it. [continued to fee it till within a few minutes of 
the internal conta, and grew apprehenfive that it would 
prevent the appearance of the thread of light, when it came 
to be formed; but it difappeared about two or three mi- 
nutes before, as well as I can remember: After which the 
regularity of Venus’s circular figure was difturbed towards 
the place where the internal contact fhould happen, by the 
addition of a protuberance, dark like Venus, and proje@t- 
ing outwards, which occupied a fpace upon the Sun’s cir- 
cumference, which bore a confiderable proportion to the 
diameter of Venus. Fifty-two. feconds before the thread 
of light was formed, Venus’s regular circumference, fup- 
pofed to be continued as it would have been without the 
protuberance, feemed to be in contact with the Sun’s cir- 
cumference, fuppofed alfocompleted. Accordingly, from 
this time, Venus’s regular circumference, fuppofed defined 
in the manner juft defcribed, appeared wholly within the 
Sun’s circumference; and it feemed, therefore, wonderful 
that the thread of light fhould be fo long before it appear- 
ed, and the protuberance appearing in its. ftead. 

At length, when a contiderable part of the Sun’s cir- 
cumference, equal to one third or one fourth of the dia- 
meter of Venus, remained ftill obfcured by the protube- 
rance, a fine ftream of light flowed gently round it from 
each fide, and completed the fame in the fpace of three 
feconds of time, from 7". 29’. 20” to 7". 29’. 23" apparent 
time; and Venus appeared wholly within the Sun’s lucid 

circumference; 
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circumference; but the protuberance, though diminifhed, 
was not taken away till about 20” more, when, after be- 
ing gradually reduced, it difappeared, and Venus’s circu- 
lar figure was reftored, 

An ingenious gentleman of my acquaintance having 
defired me to examine if there was any protuberance of 
the Sun’s circumference about the point of the ‘internal 
contaét, as he fuppofed fuch an appearance ought to arife 
from the refraction of the Sun’s rays through Venus’s at- 
mofphere, if fhe had one; I carefully looked out for fuch 
a circumftance, but could fee no fuch thing; neither could 
I fee any ring of light round Venus, a little after the was 
got wholly within the Sun: But, I confefs, I did not re- 
examine this latter point afterwards, when the was further 
advanced upon the Sun, at which time other perfons at 
the obfervatory faw fuch an appearance. 

How far from the ring of light, which I faw round that 
part of Venus’s circumference which was off the Sun, dur- 
ing the immerfion, may deferve to be confidered as an in- 
dication of an atmofphere about Venus, I fhall not at pre- 
fent inquire; but [think it very probable, that the protu- 
berance, which difturbed Venus’s circular figure at the in- 
ternal conta&t, was owing to the enlargement of the dia- 
meter of the Sun, and the contraction of that of Venus, 
produced by the irregular refraction of the rays of . light 
through our atmofphere, and the confequent undulation of 
the limbs of the two planets; the altitude of Venus being 
only 4° 48’, though the Sun’s limb was more diftin& and 
fteady than ufual at that altitude. This conjecture feems 
corroborated by two circumftances: one is, that Venus’s 
limb, from its firft appearance to the total immerfion, as 
well as afterwards, was very ill defined, and undulated 
very much; the other is, that her horizontal diameter, 
which I meafured foon after the internal conta& with an 
excellent achromatic obje&t glafs micrometer, fitted to the 
two feet reflecting telefcope, was only fifty-five and three 
fourths of afecond, by a mean of eight trials, or about 3" 

lefs 
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lefs than it fhould have been, from the obfervations made, 
with the like inftrument, at the tranfit of Venus, in 1761, 
by Mr. Short, Mr. Canton, Mr. Haydon, and Mr Mafon, 
when the Sun was at a confiderable altitude; and moft 
likely the Sun’s diameter was enlarged in proportion, 
though it might have been difficult to have afcertained it 
by actual meafure, had time allowed me to make the ex- 
periment with the fame micrometer before the Sun entered 
into a black cloud near the horizon. 

Six other perfons alfo obferved the contacts of Venus 
here, and noted fome other phoenomena. Their names 
are, the Rev. Malachy Hitchins, a gentleman well ac- 
quainted with aflronomy and aftronomical calculations, 
who has made and examined many belonging to the nau- 
tical almanac, and has been fo obliging as to come here 
and affift me in making aftronomical obfervations, during 
the abfence of my affiftant, Mr. William Bayley, who is 
gone to the North Cape, by appointment of the Royal 
Society, to obferve the tranfit of Venus there. ‘The others 
are, the Rev. William Hirft, who obferved the former 
tranfit of Venus, in 1761, at Madras; John Horfley, 
Efg. a gentleman whom I had the pleafure of firft com- 
mencing an acquaintance with during my voyage from St. 
Helena to England, in the Warwick Eaft-India fhip, and 
who then, and in feveral voyages fince to the Eaft-Indies 
and home again, obferved and calculated the longitude 
from diftances of the Moon from the Sun and fixed ftars 
with the greateft accuracy; Mr. Samuel Dunn, who has 
had a good deal of practice in making aftronomical obfer- 
vations, and who carefully obferved the former tranfit of 
Venus, in 1761, at Chelfea; Mr. Peter Dollond, whofe 
great {kill in conftru€ting achromatic and refleGing tele- 
fcopes; and Mr. Edward Nairne, whofe fkill likewife in 
the fame way, and in making all kinds of mathematical. 
and philofophical inftruments, are fufficiently known to 
the public. 


Mr. 
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Mr... Horfley and Mr. Dunn obferved with me in the 
great room; Mr. Hitchins and Mr. Hirft, in the eaftern 
fummer-houfe; and Mr. Dollond and Mr. Nairne in the 
weftern fummer-houfe; by three clocks placed in the re- 
fpeftive rooms, which were compared with the clock in 
the tranfit room, before the external conta, and again 
after the internal contact was paft;, whence the times of the 
obfervations, as noted by the clocks, were reduced to the 
time of the tranfit clock, and thence to apparent time.. 

Their obfervations, together with my own, are given 
in the following table, as reduced to apparent time. 

Regular cir- [Thread oflight Magni-- 
cumferencesin} compleated, | Telefcopes made ufe of. | fying 


contact. or, the inter- power.- 
nal contact. 


h. 

2 feet reflector. 

6 feet reflector. 

2 feet refleGor. 

10 feet achromatic. 

3% feet achromatic. 

34% feet achromatic, 

2, feet refle&tor. 120 


N. Mafkelyne 
M. Hitchins 
W. Hirt 

}. Horfley 

5S. Dunn 

P. Dollond 
£. Nairne 

Mr. Dollond and Mr. Nairne ufed telefcopes of their 
own conitruGiion; but they did not wait ’till the thread of 
light was formed at the internal contact, but noted the 
time, when they judged it was juft ready to be formed... The: 
three and an half achromatic telefcopes were thofe -made 
with three object glafles. 

The differences between the different obfervations feem 
pretty confiderable, and greater than I expected, confide- 
ring that all the telefcopes may be reckoned pretty nearly 
equal excepting the fix feet refletor, which is much fupe- 
rior tothem all; and to its greater excellence and diftin@- 
nefs I principally attribute the difference of 26’, by which 
Mr. Hitchins faw the internal conta&t before me; as I can 
depend upon his obfervations. Poflibly the greatnefs of 
the differences might arife from the low altitude of the 
Sun and Venus; and then the like differences would not 
be fo much to be feared in places where the obfervation 

may. 


7 
7 
7 
7 
7 
7 
¥ 
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may be made at higher altitudes; otherwife the Sun’s pa- 
rallax will not be deducible from the-tranfit of Venus with 
that accuracy which has been expected.. 

The other appearances about Venus, noted by the fix 
obfervers, which they have communicated to me are as 
follows : 

Mr. Hitchins remarks, that, at the firft conta&, though 
there was a tremulous motion in the Sun’s limb, yet that 
part of it which the planet entered was very well. defined, 
and the firft impreflion of Venus appeared to be inftantane- 
ous, andas a black, fharp point. At theinternal coincidence 
of circumferences, the fluctuation of the Sun’s limb was 
increafed, and the limb of Venus being affe&ted in like man- 
ner, there was an uncertainty of about 10” in eftimating 
the faid coincidence; but at the breaking in of the thread 
of light between the limbs, there was not a greater uncer- 
tainty than a fecond and a half of time. At the internal 
coincidence of circumferences, the limb of Venus next to 
that of the Sun being protuberant, her vertical diameter 
appeared to be longer than the horizontal one; but when 
the Sun approached the horizon, and was fcarce above a de- 
gree high, Venus’s horizontal diameter appeared to be fen- 
fibly longer than the vertical, which was, probably, owing 
to refraction. After the internal, contad, there appeared 
a luminous ring round the body of Venus, about the thick- 
nefs of half her femidiameter; it was brighteft towards 
Venus’s body, and gradually diminifhed in {plendor at 
greater diftances, but the whole was exceflive white and 
faint. This radiancy round the planet feemed to him to 
be greater in Mr. Nairne’s two feet telefcope than in the 
fix feet Newtonian reflector. 

After the fecond or internal conta, Mr. Hirft left off 
obferving with Mr. Dunn’s two feet refle&tor, and had a 
fightof Venus in the fix feet Newtonian refleQor, in which 
he thought he preceived a glimmering of light about the 
upper part of the circumference of Venus, or that part of 
the planet which entered laft into the folar difk. 

After 
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After Venus was got within the Sun’s difk, a light a 
little weaker than that of the Sun, of a purplifh colour; 
appeared to Mr. Horfley, to the left-hand of Venus, which 
is really totheright, the telefcope inverting.objects.. This 
light he faw for fix or feven minutes.. 

From 7° 28’ 26” to 7° 28’ 30” apparent time, Mr. Dunn 
faw a very faint rim of light at Venus’s exterior limb: 
After Venus.was wholly on the Sun, he faw a faint. ring 
of light furrounding her, both with the three and a half 
feet telefcope, and Mr. Nairne’s two feet reflector. 

When one third of Venus’s diameter wasentered upon 
the Sun, Mr. Dollond firft faw a light about the exterior 
limb of the planet: This light, during.all the. time. of its 
continuance, appeared rather reddifh, and. in all refpects 
like. irregular refracted light. After Venus was wholly 
entered upon the Sun, he faw a faint ring furrounding 
her. 

After Venus was wholly entered upon the Sun, and her 
exterior limb was near one of her femidiameters diftant 
from theSun’s circumference, Mr. Nairne faw a faint light 
round the planet, rather brighter and whiter than the bo- 
dy of the Sun. 

Fortunately, the weather was.as favourable for the ob- 
fervation of the eclipfe of the Sun, the next morning, as 
it had been the evening before for that of the ingrefs of 
Venus up2n the Sun; which is of the more confequence, as 
the comparifon of it with the obfervations which may be 
made of it in the northern and eaftern parts of the world, 
will ferve to fettle the longitudes of thofe places, and con- 
fequently render the obfervations which may be made there 
of the tranfit more ufeful and valuable. 

I obferved the beginning of the eclipfe-at 18". 38’. 54", 
and the end at 20? 23’. 30” apparent time,- with the two 
feet refleGtor, ufing the maynifying power gotimes.. And 
at 19" 29’. 31” apparent time, I obferved the: greateft 
eclipfe, at which time I found the remaining lucid parts of 
the Sun 15’. 15”, with Dollond’s micrometer, afluming 

the 
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the horizontal diameter of the Sun 31’. 31", whence the 
value of the fcale of the micrometer was determined for 
the prefent purpofe. Hence the eclipfed parts of the-Sun 
were 16’. 16", or -6 dig. 11',62 om the northern part of 
his difk. 

Mr. Hitchins obferved the beginning of the eclipfe with 
a three and an half achromatic telefcope magnifying 150 
times (the fame with which Mr. Dollond obferved the con- 
tacts of Venus) at 18" 38’. 59”, and the end of the eclipfe 
with the fix feet refleor with the magnifying power go, 
at 20° 23’. 35” apparent time. And Mr. Samuel Dunn 
obferved the beginning of the eclipfe at 18" 39’. 9’, and 
the end at 20" 23'. 33” with the other three and an half 
feet achromatic telefcope, magnifying 140 times, the fame 
with which he obferved the contacts of Venus. Several 
inequalities in the Moon’s circumference, feen upon the 
Sun’s difk during the eclipfe, were diftin@ly difcerned by 
all of us, the air being very clear, and the objects fteady. 


The whole feries of meafures of the lucid parts, which 1 took with the achromatic obje& 
glafs micrometer applied to the two feet telefcope, was as follows. 

Apparent time. Lucid parts. 

h. -.m.; fe. m.. fec. 

19 22 13 15 40,5 
24 21 ES 26,5 

26 9 I5 20,9 

28 26 I5 15,6 
30 14 15 14,5 
31 44 15 16,4 
32 15 16,4 
33 15 19,8 
34 15 25,4 
15 3559 
15 49,1 


36 
37 


Some Account of the TRANSIT of VENUS, and EcLipse 
of the Sun, as obferved at the Lizard Point, Fune 3d, 
1769. By Mr. Joun BRADLEY. 


R. Mafkelyne, the aftronomer-royal, who has 
drawn up this fhort account, mentions that 

having had fome doubts that neither the latitude nor lon-. 
gitude of the Lizard Point were duly fixed, “ he had pro- 
pofed thofe doubts to the Board of Longitude, who being 
fenfible of the importance of determining the pofition of 
a place 
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place of fo much confequence in the Britifh navigation, 
refolved that proper aftronomical obfervations fhould be 
made at the Lizard for that purpofe; and the tranfit of 
Venus appeared a convenient opportunity, itfelf affording 
one of the beft means of determining the longitude of 
places; and the eclipfe of the Sun which was to happen 
the morning after, affording another of determining the 
fame. 

“ Accordingly Mr. John Bradley, nephew of the late 
Dr. Bradley, and formerly his affiftant at the royal obfer= 
vatory, was appointed to make thefe obfervations. The 
inftruments which he was provided with, were an equal- 
altitude and tranfit inftrument in one, an aftronomical 
quadrant, and a reflecting telefcope of two feet focus, all’ 
made by Mr. Bird; and an aftronomical clock, with a 
gridiron pendulum, made by Mr. Shelton. 

« Mr. Bradley ftaid at the Lizard 51 days, viz. from: 
May 13th to July 3d, during which time he was lucky 
enough to make a great many ufeful obfervations;. fome 
of the principal of which were the following, viz.— 

Several meridian altitudes of the Sun and pole ftar; by 
which the latitude of the Lizard Point was determined to. 
be 49°. 57°. 30". N.. 

The tranfit of Venus and eclipfe of the Sun ViZ.— 
1769 Apparent time. 

June 3d..6".. 50’. 7”,4 External contact of Venus and the 
Sun, very exact, the eye be- 

ing fixed on the place.. 
7. §&. 25 Internal conta&; doubtful to 4 or 
5", acloud having: hid. Venus 
fo long; and at the cloud’s go- 
ing off, 2” after the time fet 
down, a thread of light appear- 
ed very diftin& between the 
circumferences of the Sun and 

Venus. 

18. 14. 54 Begin. of the eclipfe of the Sun eo 
19. §7- 17 Endof _ eclipfe. good 
Vor. I. * Thefe 
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“ Thefe obfervations were made with the 2 feet reflect- 

or, and the magnifying power 120. 

D. h. m. fec. 

June 8 g. 20. 14 Em. 1ft fat. of Jupiter. Jupiter had 
not been from under the clouds 10’ 
when he faw the fatellite, yet he 
reckons the obfervation good. 

Juners. 11. 13. 46 Em. rift fat. A thin haze about Ju- 

piter, but the obfervation pretty 
good. Thefe emerfions were ob- 
ferved with the fame telefcope, but 
with the magnifying power 100. 


Comparing the obfervation of the contacts of Venus at 
the Lizard with his own at Greenwich, making a {mall 
allowance for the difference arifing from the effeé of par- 
allax at the two places, Mr. Mafkelyne makes the differ- 
ence of meridians of Greenwich and the Lizard.— 

By the external contact of Venus 20’. 5 af ut hein 


By the internal conta& of ditto 21 of 


The mean by the contacts 20 

By the two emerfions, making a {mall allowance for the 
difference of brightnefs of the telefcopes, he makes the 
difference of meridians as follows, viz. 

By the firft emerfion - 21’. 07” 

By the fecond emerfion - aI. §2 


The mean of thefe is - - 22. 2055 
The mean by the contacts - 20 657 


Mean of the two means - 21. 13525 


But Mr. Mafkelyne, till he has time to compare the o- 
ther obfervations, fixes on 21’. o” of time=5°. 15’. of the 
equator, for the difference of longitude of the Lizard weft: 
of Greenwich. 

The above is taken from the nautical almanac for 
1771; and it was thought might be a proper addition to 
the foregoing account of the tranfit of Venus, atGreenwich, 
drawn up by the Aftronomer Royal. ALETTER 
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A LETTER from the Revd. Nevil Mafkelyne, B.. D. 
F. R. §..Afironomer Royal, to the Revd. William Smith, 
D. D. Provoft of the College of Philadelphia; acknow- 
ledging the receiptof the NorR1TON Obfervations of the 
Tranfit of Venus, and giving Jome account of the Hud- 
fon’s-Bay and other Northern Obfervations of the fame. 
Read at a meeting of the American P hilofophical Society, 
May. 18th, 1770. 

; Greenwich, Dec. 26, 1769. 

Revd,. SIR, 


RETURN you many thanks for the account of the va- 
luable obfervations of the late tranfit of Venus, made at: 
Norriton by yourfelf and two other gentlemen which I have 
communicated to the royal fociety. It is ordered to be 
printed in the volume of their tranfactions for this year, 
and 1 will take care to fee that itis printed corre@lly. 

“ T fent to the Honourable Mr. PENN, a good while 
ago, my obfervations of the eclipfes of Jupiter’s firft fatel- 
lite made this year, defiring that he would communicate 
them to you, and | hope you * have received them. , 

“© By a mean of your five firft Jmmerfions (rejeQing that 
of May sth as too near the oppofitionto the Sun) compared 
with the nautical almanac; the difference of our meridians’ 
is 5°. 1’. 32”. But bya meanof my two firft immerfions, 
the correction of the nautical almanac fora 2 feet reflector: 
of Short’s is + 20°,5 which applied to 5". 1’. 32” gives 
5°. 1'. 52",5 for the difference of the meridians of Green- 
wich and Norriton by the zmmerfions. 

“© By a mean of your emerfions, June 6th and 13th, 
compared a the nautical almanac, the diff. of our me- 
ridians is 5". 1/ 28”,5; and by amean my of two emer- 
fions June Sth and July 1ft the correction . the nautical 
almanac is—11",5, which applied to 5°. 1'. 28,5 gives 
5°. 1’. 17” for the difference of our anit by the emer- 
Si fons 5 but, by the zmmerfions it was found we 5" 
52",5. The mean of thefe two refults is 5°. ai a 

he 


* They are inferted above p. 19. 





112 MATHEMATICAL awnp 


the true difference of our meridians, which happens to agree 
to a fecond with what you deduced from a comparifon of 
all the obfervations with the almanac alone. 

“« If any further obfervations of the eclipfes of Jupiter’s 
fatellites fhall be made the enfuing feafon, I fhall be obli- 
ged to you for a communication of them; which will ferve 
further to confirm the difference of our meridians. 

“© The many curious optical phenomena noted in your 
account [of the Norriton obfervations] cannot but be very 
acceptable to philofophical readers. ‘The Sun was too 
low here to give mean opportunity to obferve the firft im- 
preffion of Venus (perhaps I ought to fay of her atmofphere) 
in the fame manner you faw it. Mr. Hirft’s account of 
his obfervation of the former tranfit 1761, at Madras, feems 
to have a great refemblance to yours. But I have feen no 
fimilar * account with refpe& to the prefent tranfit. Per- 
haps none of the obfervers had the Sun fo bright and clear 
as you had. 

“¢ Your meafures of the neareft diftances of the limbs of 
the Sun and Venus determine very well the neareft ap- 
proach of Venus to the Sun’s center, which was a very 
important obfervation, and could not be made here. If 
the appulfes of the limbs of the Sun, and Venus’s center, 
to the hairs of the equal altitude inftrument fhould f arrive 
in time, I will take care that they be inferted in the place 
left for them. 

“ I fee Mr. Rittenhou/fe, in making his projeGtion, af- 
fumed 8",65 for the Sun’s horizontal parallax at the mean 
diftance; but, by the obfervations of the tranfit in 1761, 
Mr. Short { and myfelf both found that to be the parallax 

on 


* Allthe obfervers in this province noted much the fame phxnomena as thofe referred to iu 
this letter. 

They were not inferted in our own printed account, for the reafons given in p. 33. 

+ Mr. Rittenhoufe affumed the parallax 8”,65 from Mr, Short’s paper in Phil. Tranf. 
vol. 52, part 2d, page 621, where the parallax of the Sun on the tranfit day, 1761, is certainly 
made by Mr. Short 8,52 and the mean horizontal parallax 8,65 as taken in our projection. 
Mr. Short’s wordsare very clear. After going through his laboriousand accurate calculations, 
from the different obfervations of the tranfit 1761, he concludes as follows——*‘* The parallax 
of the Sun being thus found, by the obfervations of the internal contact at the egrefs = 9”, 52, 
on the day of the tranfit, the MEAN RORJZONTAL PARALLAX of the Sun is 8,65.” We prefume 
then there muit be fome fubfequent paper of Mr. Shor?’s, and the aftronomer royal, (which wehave 
not yetfeen) thatmakes the parallax of the Sun 8”,65 on the day of the tranfit 1761. However 
the {mall difference of lefs than two-tenths of a fecond will not materially affect the projection 
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on the day of the tranfit; whence the Sun’s mean horizon- 
tal parallax fhould be 8”,84. “But whatit will be as refult- 
ing from the obfervations of the late tranfit, cannot be 
known without a number of laborious calculations, which 
I have undertaken. 

“ The Swedes and Ruffians were very unfuccefsful. No 
complete and thorough good obfervation of the total dura- 
tion is come to hand from the north. Our obfervers at 
the North Cape faw the ingrefs only, and that in a very 
bad ftate of air. 

“ The Hud/on’s-Bay obfervers, Mefirs. Dymond and Wales, 
had better luck, and obferved all the contacts, and neareft 
approach of the centers, as follows. 


1ft External conta&t 0°, 57’. 455 ) 

ift Internal conta 1.15. 23 bay ae 

2d Internal contat 7 0. 4755 r as damien 
2d External conta& 7. 19: 21 The lat very hazy. 

“ At 4°. 5’. 30’, apparent time, was the neareft ap- 
roach of Venus to the Sun’s center; when the diftance of 
her interior limb from the Sun’s limb was'6’. 22”. The 
diameter of Venus was 59",5 and the Sun,s horizontal dia- 
meter 31’. 32”,4. Hence the neareft approach of Venus 
to the Sun’s center was about 9g’. 54”, or 7” lefs than by 
your obfervations; undoubtedly owing to a greater parallax. 
Their latitude is 58°.47' 30" north, They could only ob- 
ferve five occultations of ftars by the moon to determine 
their longitude, and I have not yet found any obfervations 
made in Europe, or elfewhere, correiponding to them. 

“‘ I could wifh that the difference of meridians of Norriton 
and Philadelphia, could be determined by fome meafures 
and bearings, within one-fiftieth or one-hundredth part of 
the whole; in order toconnec& your obfervations with thofe 
made at Philadelphia and the Capes of Delaware, as alfo 
to conneét your obfervations of the longitude of Norriton 
with thofe made by Mefirs. Mafon and Dixon, in the 
courfe of meafuring the degree of latitude. I hope to be 

favoured 
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favoured with an account of your obfervations of the late 
tranfit of Mercury, if you made any, and of the late eclipfe 
of the moon. I fhallbe obliged to you for the continuance 
of your correfpondence, and am, 
Sir, yours, &c. 
NEVIL MASKELYNE. 


Account of the terreftrial meafurement of the difference of 
longitude and latitude, between the obfervatories of Nor- 
riton and Philadelphia. 


To the AMERICAN PHILOSOPHICAL Society, &c. 
GENTLEMEN, 
GREEABLE to the appointment you made (at 
the requeft of the aftronomer royal) Mr. Lukens, 
Mr. Rittenhoufe, and myfelf, furnifhed with proper in- 
ftruments, met at Norriton early on Monday, July 2d, 
for the above fervice; and took to our affliftance two able 
and experienced furveyors, viz. Mr. Archzbald M‘Clean, 
and Mr. Feffe Lukens. The firft thing we did, was accu- 
rately to afcertain the variation of our compafs, which we 
found 3°. 8’, by Mr. Rittenhoufe’s meridian line. We 
then carefully meafured our chain, and adjufted it to the 
exact ftandard of 66 feet. Inthe execution of the work, 
whenever the inftrument was duly fet, each courfe was 
taken off, and entered down feparately, by three different 
perfons, who likewife kept feparate accounts of all the 
diftances, and fuperintended the ftretching of every chain, 
and the levelling and plumbing it, whenever there was 
any afcent or defcent in the road. 

July 4th. We finifhed the furvey ; and Mr. M‘Clean, Mr. 
Felfe Lukens and myfelf, then agreed to bring out the dif- 
terence of latitude and departure feparately on each courfe 
and diftance to four or five decimal places; and there was 
fo great an agreement in this part of the work, when exe- 
cuted, that we had all the fame refults to a few links, and 
the whole was at laft brought to agree in every figure, by 

comparing 
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comparing the few places where there was any difference, 
which fcarce ever went farther than the laft decimal place. 
Mr. M‘Clean and Mr. Lukens took the trouble to bring out 
their work by multiplying each diftance by the natural Sine 
of the courfe, tothe radius unity, for the departure; and 
by the cofine for the latitude. Mine was done by Ro- 
bertfon’s tables. The whole follows, and we think it may 
be depended on for correétnefs. 


Courfes and Diftances from Norriton obfervatory to the ob- 
fervatory im the State-Houfe Square, Philadelphia, and 
from thence to the obfervatory of Meffrs. Ma/on and 
Dixon, at the fouth point of the city of Philadelphia; 
taken Fuly 3d and 4th, 1770: With the differences of 
longitude and latitude, between the faid oblervatories, 
thence deduced. 


Magnetic Diftances ; 
Courfes. _|chains, links} “Northing. Southing. Eafting. 


Z 
9 
re) 
~> 
Q 
S 
= 
— 
o 
n 


11S. 279.00 W.} 13,00 - 
2'S. 68. ; II,00 + 
IN. 89.- 8.29 00 
4. . 66. 17,77 
- 80. 10,00 
© 70. 22,00 
- 68. 60,00 
= FR 26,00 
gS. 70. 


. 11,5831 --- 
. 4,1207 10,1990 
144 8,2887 
- 952297 16,2337 
1,7365 9.8481 
724040 20,7166 
21,9900 55,8250 
7,9624 24,7507 
69,00 23,5993 64,8383 
b  §%% : 20,22 12,9971 15,4894 


Sumsin 20courfes.} 257,28 | 00,1447 8,6208 226, 1900 | 5,9018 
11/5. 42. OO E. 12,00 29177 30296 ° & 


85688888 
{1d tt Et fot tt 
6.6 8.3.@ 5 
O.0.6 0 @ & § 
4 849 82 2 
ae a oe. eS S 


12S. 45. ; 40,00 28,2843 28,2343 ; 
13'S. 60. 90 E. 8,87 414350 7,6816 ° 
14S. 27. . 24,14 21,4124 11,1466 “ 
15S. 15. . 11,00 10,5999 - - = « 
16S. 34. c. 9,50 7,8292 553809 

17S. 49. om 44,50 29,1946 33,5848 

18S. 42. a 19,00 13,9521 12,8972 

19S. 22. -| 19,00 '7,6165 7,1175 

20S. . 2. a 26,80 26,7745 1,1690 


Sumsin 20courfes.J 472,09 00,1447 267,6370 341.4615 I Sala 
No. 


* The Northing, Southing, Eafting and Wefting, are in chains and decimals of a chain 
to the ten thoufandth part; or may be read chains and links, calling. the two left hand fi 
of the decimal, links, and the two other figures hundredth parts of links. 


° 


igures 
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Magnetic | Diftances. 
Courfes. pars link: 


Sunis in 20C. |~ 472,09 | 00,1447 ete ak es ea 


> ¥ -ga}4N07) JO ‘ON 


Northing. Southing. Eafting. | Wefting. 


rought over. 


£ 
o 
S 
p 


339392 
51,1048 19,1073 
18, 11259 26,1284 
23,9760 28,5734 
63,2139 65,4599 
914504 3.2694 
751325 + - 2 6 
18,2689 0,6380 
17,0151 15,6827 
6,4945 60 
| 00,1447 3583 


$8 
tri 


Pitts i Se ae 
56h Cee OO G4 
a2 8 © e638 6 6 
6 28's h:2 © 


Sera e @ eo. 


“3 
435. 
44\S. 
45)S. 
46)S. 
47)S. 
48)S. 
494 S. 


29,3179 
43,4183 


687,5420 

. 28,3190 
4,5110 
13,6255 
6,8586 

1,2548 -- 

- - - =| 00,6945 

o. © 7a 32,4103 

- eee 07677 
10,939E | “= - 


- 19. 8 : 
6olS. 40. . - __19,9276__' = - 
Samein 6Scaarleer! 1376,58 1 00,1447 1 991,6774 I 7 772, 97841 BE57 
3. 42 30 E.] 52,00 351307 
30 E.]| 33,00 11,5568 
4s E.| 17,46 7;0319 
00 E.| 33,00 20,3168 
00 E.| 24,54 8,7943 
00 E.}| 35,40 30,9615 17,1623. 
fore) 22,72 15,4950 16,6363 
oo W. 34,00 33,1286 - 2 - - 
. 77. oo E.j 1,79 ©,4027 1,774 
To the center of Philadelphia obfervatory. 
‘Total Sums, [1639579 | 00,1447 | 1205,8095 | Spsnatee 39,5180 
00,1447 39,5180 
Total Southing. 1 205.6648 1 851,8426 Total Eaftinz. 


Then 


5 71S. 18. 
58S. 2. 


oF 8 Ore Fe ees 
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Chains. Log. 

Then NA diff. of lat. 1205,6648 3. 0832265 
To AE depart. 851,8436 2 9303599 
As Rad. Io- = « 
‘To Tang. of ENA the le of the 

courfe 35°. 14’. 33,08 
And Sine of 35°. 14/. 33,08 9. 7612048 
To se ‘ IO- + « 
As 851,843 2. 930 
To NE, the diftance in a ftrait — ee 

line=1476,2336 Chains. t 3+ TO9TSSI 


t 9- 8491334 


But the courfe of NE being 35°. 14’. 33”. E. with refpect only to NA the magnetic fouth ; add 


the variation » sie % Bio 
Which gives 38. 22. 33 E. for the courfe of NE with refpeé to NS the 

true meridian. 

So that the true courfe and diftance from Norriton obfervatory to Philadelphia obfervatory, 
in a ftraight line, NE.is S, 38°. 22’. 33” E. 1476,2336 chains, 

Then Rad. IO 2 © « 

To cofine of 38°, 22". 33” 9. 8942913 

As NE 1476,2336 3+ 1695551 


To NS true diff. of lat. 1357,3033 3» 0634464 


And Rad. Stay 0. 
To fine of 38°. 22/. 33/ 9: 7929637 
As NE. 1476,2336 3. 1691552 


To SE true diff. of long. 916,4713 2. 9621188 


Thus we have 
Chains. Feet, P 
Norriton obfervatory, North,. 155 7,30076381,8==12/. 35,7 difference of latitude. 
from Philad. obfervatory, Weft, 916,47==60487,02==00'. 52/ of time==13! diff. of longi- 
tude==9/,95 of a great circle, or geographic mile. 


But the obfervatory in the State-Houfe Square, Chains, Feet. 
with refpe& to the fouth point of the city of ( N. 40,0685 ==2644,5==26",16 diff. of lat. 


Philad, (to which Mefirs. Mafon & Dixon re- = 5 
fer their obfervations), is, W. 28,7695 ==1898,8=21",6 of time. 


Therefore_Norriton obfervatory, with refpect to the fouthernmoft point of Philadelphia 
is, Chains, Feet. 
North, 1157,30 -+-40 0685 ==1197,3685 ==79026, 3==1 3’. 01,86 difference of latitude, 
Welt, 916,47 4-28,7695 <= 945,2395==62385,8=n00'. 53”,6 of time. 


Hence, by the above meafurement and work, we get 
Norriton obfervatory 52” of time weft of the obfervatory in 
the State-houfe {quare; which is exactly what we got, by 
that excellent element, the external contac? of Mercury 


Vou. I. Q_ with 
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with the Sun November gth, 1769, The internal contaét 
gave it fomething more; owing no doubt to the difference . 
that will arfle among obfervers, in determining the exact 

moment when the thread of light is compleated; and the 

mean of all our other obfervations, gives the difference of 
meridians, between Norriton and Philadelphia, only 4" of 
time more than the terre({trial meafurement, and the exter- 

nal contact of Mercury gave it, which may be taken as a 

very great degree of exactnefs for celeftial obfervations;. if 
we confider that the difference of meridians, between the 

long eftablithed obfervatories of Greenwich and Paris, as 

Mr. De La Lanpbe writes, November 18th, 1762, was 

not then determined within 20” of time. For he fays “ 

fome called it 9’. 15”; others g'. 40”; but that he him- 

felf commonly ufed 9’. 20”, though he could not tell from 

what obfervations it was deduced.” And it may be need- 

lefs to add that a fhort diftance is as liable to the differences 

arifing from the ufe of inftruments in celeftial obfervations, 

asa greater one. Neverthelefs, if we apply the difference of 
meridians between Philadelphia and Norriton, got by this 

meafurement (viz. 52”, inftead of 56”,) to the Revd. Mr. 

Ewing’s colle&tion of Jupiter’s fatellites, (p. 55), rejecting 

thofe of the 2d fat. and alfo the immerfions of May sth, as 

too near the oppofition, we fhall get Philadelphia, 5" 0’. 

37”, and Norriton, 5" 1'.29",weftfrom Greenwich. This 

refult is what ought to arife from a diminution of 4” of 
time in the difference of meridians, by dividing that dif- 

ference, and bringing the one meridian 2” more weft, and 

the other 2” more ea{t; and we believe future obfervations 

will confirm this as exceeding near the truth. 

The latitude of Norriton comesout, by the meafurement, 
25",09 lefs north, with refpe& to the fouthernmoft point of 
the city of Philadelphia, than Mr. Rittenhou/fe’s obferva- 
tions give it; and if the latitude of that point of the city be - 
taken, as fixed by Mefirs. Ma/on and Dixon, at 39°. 56’. 
29",4 then the lat. of Norriton (neglecting fractions of fe- 
conds) will be 40°. 9’ 31” inftead of 40°. 9’. 56”. How- 

ever, 
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ever, as both were fixed by celeftial obfervations, and ex- 
perienced men, the fmall difference ought perhaps to be 
divided; and if a mean be taken to reconcile it with the 
terreftrial meafure, the lat. of the fouth point of Philadel- 
phia would be 39% 56’. 42” ; and that of Norriton 40° 9’. 
43". But. as Mr. Rettenhoufe had only Siffon’s two and 
an half feet quadrant, and Mefirs. Ma/on and Dixon were 
furnifhed with a compleat afironomical fector, and did their 
work to fix the lines of two provinces, it may be thought 
that their determination is moft to be relied on. Never- 
thelefs, the whole difference of 25” in the celeftial arc is fo 
inconfiderable, as not to give 40 chains on the furface of 
the Earth. 

All the refult in the above work are got without any fen- 
fible error, by plain trigonometry, as the different arcs are 
fo very fmall. In eftimating the length of a degree, to de- 
duce the difference of latitude between the two obfervatories, 
the fpheroidal figure of the earth was taken into confide- 
ration; and the degree meafured by Meflrs. Ma/on and 
Dixon, in mean latitude 39° 12',= 363771 feet, wasmade 
the ftandard, which being lengthened in the ratio of 59, 
7866 to 59,8035 gave 363874 for a degree of the meridian 
in the mean latitude between Philadelphia and Norriton, 
which is only 103 feet more than the deg. in lat. 39% 12’, 
and makes but a fraétion of a fecond difference in the lati- 
tude, fo that it might have been difregarded. With ref- 
pect to feconds of time in longitude, no fenfible difference 
can be obtained in the fmall diftance of about 11 miles, 
whether we confider the earth as a {phere of fpheroid. 

In bringing out the 52” of time diff. of long. a degree 
of the equator was taken in proportion to Mefirs. Ma/on 
and Dixon’s deg. of the merid. in lat. 39",12, inthe ratio 
of 60 to 59,7866, (agreeable to Mr. Szm/pon’s table) which 
gave 365070 for a degree of the equator. By takinga de- 
gree of longitude as fixed at the middle point by Mr. Ma/- 
kelyne in lat. 38° 7’. 35", and faying as the cofine of 
that lat. is to cofine of mean latitude between Philadel- 

phia 
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phia and Norriton, fo is the length of a degree of long. at 
_the middle point (viz. 284869,5 feet) to the length of a deg. 
_ in mean lat. between Norriton and Philadelphia, the refult 
was got 52",13; being only thirteen hundreth parts of a 
fecond of time more. 
The above account of the work was thought proper, that 
thofe who will take the trouble may examine and correc 
itif in any part neceflary. 


Philadelphia, Auguft 17,1770. WILLIAM SMITH. 


a 


To the AMERICAN PHILOSOPHICAL SociETy, held at 
Philadelphia for promoting ufeful knowledge. 


GENTLEMEN, 


GREEABLE to the order of Iaft meeting, we have 
collected into one general and fhort view (from the 
laft, or sgth vol. of the philof. tranfaCtions), the following 
account of the different obfervations of the late tranfit of 
Venus made in Europe and other diftant places; contain- 
ing the apparent times of the contacts; the latitude and 
longitude of the places of obfervation, fo far as known to 
us, with fuch other circumftances, as we judged proper 
for anfwering the end youhad in view; namely the afford- 
ing materials to perfons of a curious and mathematical 
turn, who might be defirous of enquiring what parallax 
of the Sun, may be deduced from a comparifon of thefe 
diftant obfervations, with thofe made in this Province, by 

your appointment. We are, &c. 
WILL1AM SMITH, HucuH WILLIAMSON, 

Now. 16 1770. < JOHN EwING, Tuomas ComBs, 

Owen BippLE, D. RITTENHOUSE. 

Apparert times of the CONTACTS of the limbs of the SUN and VENUS; with otber circumpances of 

moft note, in the diferent Euxorean Oxsservations ofile TRANSIT, Fune 3d, 176). 
MIDDLE TEMPLE. lat 51%. 30/. 50” N. lon. 25! of time * Welt. By Mr. Hor/zfail, 

with a Gregorian reflector; mag. power Loo times. 
a SEA penumbra obferved to ftrikeinto ©’slimb. At 8" more, viz. 
. 13% Q had made a vilible dent near the vertex of ©’s limb. 
2%. 49% internal contact. ‘The light juft clofing round ? . 

SHIRBURN 


* The different longitudes are fet down in time, Eaft or Wek with refpect to the royal ob- 
fervatory of Greenwich, as the firft meridian. 
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SHIRBURN CASTLE, the feat of Lord Macclesfield. lat. 51°. 39’. 22/’. N. long.3/.57” Wet. 
H. m. fec. 

7; 7+ 4 Ext. contact ? By Mr. Bartle, Lord Macclesfield’sobferver; with 14 feet refractor, 
7. 25. 26 Internal ditto mag. ‘power 60 times, 


ae ain Internal contact, by Lord Macclesfield ; judged by the thread of. light clofing 
 %. round 2 . Witha treble objec glafs refractor 34 f. power 150. times. 
. 25. 16% internal contact, by Lady Aacclesfield, witha 6f. refractor. 


OXFORD Lat. 51°. 45’. 15” N. Long. 5’. 4’ Welt. 
By Mr. Hornfby, 
Part of Venus’s diameter entered on the Sun, he judges the Sav. Prof. Aitr. 
58 ; external contact to have happened a few feconds fooner The Ext. Cont. 
than this. witha 12f. refrac- 
16 Reg. circumferences in contact. tor. Power 68. 


Int..Contac&t judged of by the completion of the thread), ; 

( of light. hoot 10! home than thie. vis. gh. 24/. 23”. the | F pods 9 es 

1} thread of light appeared in breadth= y of 2’s diam. fo | ‘bi on i f s 
134 that he concludes the true internal conta&t was about 1/ free gia oat 
fooner, viz. at 7h. 23'..15’. 2’s diameter meafured, on ractor 7% feet 

a mean.of fix meafures, 58”,1. power 9o times 


External conta certainly pafied, having) By Mr. Lucas of New-College, with 
12 perceived a fmall impreffion feveral int a 6 feet Acrom. telefcope pow- 
conds fooner. er 60. 


8 Int. contact, thread of light entirely "a By Mr. Clare of St. John’s College, . 
2 pleted. with the fame teleicope. 


Int. contact, or thread of light com- lege, with. 34 feet. Acromatic 


pleated. Telefcape. 


© 9 fomewhat entered ‘ By Mr. Sykes of Brazen-Nofe Co!- 
» 22 


By Mr. ne of Baliol College, who thinks that at 
7h. 23'..16/ the center of 2 was removed more than 
8 External contact. half her diam. from.©’s limb, and that the true In- 
.. 25 Thread of light complete. ternal Contact was then actually paffed. He thinks 
at leaft 8” or 10’ are to be allowed for the comple- 
_ tion of thread of light. 


. 44 Ext. Conta& aie 
154° Internal: ditto ; By Mr. Nikitin of St. Mary Hall, sl a 
lefopes. 


’ 


29 Ext. Contact Za ® 
104 Internal ditto By. Mr. Williamfon. 


i Ext. Contact . : ‘ 
= 33 Sennandh dias 5 By Samuel Horfley, LL. B. with an 18 inch Reflector. 


* When there are fractions of feconds, it is not to. be-imagiaed that feconds were divided in 
pronouncing the times of the contacts by the clocks; but the fractions arife in applying the 
equation to reduce mean into.apparent time. 


KEW. 1’..14” Weft. 


+ Se A fudden boiling or tremor on ©’s limb. 7) s : 
" a — A imall indent. ead fignal given:for External Contact. | By re rye —— 
Limbs tangentical, but 2 quite entered on ©, though 33. a mer 
28. 8 ftill joined to his limb by a flender tail or ligament, a > ene 
but not fo black as her difk. am 8 fae 
28. 17 ‘The tail vanifhed fuddenly. power of 120 times. 


SPITAL SQUARE. Lat. 51°. 31'. 15“ Long. 17" W. 


44% Ext. Contac, _ Mr. Canton, with a Telefcope magnifying 95 times. 9’s 


I sh Internal ditto diam. 59 on a mean of 4 meafures. ©’s diam. 31/. 35’. 


HAMMERFOS?r 
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HAMMERFOST ISLE, (in Danifh Lapland) near the North-Cape of Europe. 
Lat. 70°. 38. 22,5 N. Long. th. 34’. 55”. E. 


— — — Ext. cont. at Ingrefs not feen, by reafon of clouds; but 

Mr. Feremiah Dixon, (who conducted the obfervation, with a 2 f. 
Refractor) had an inftantaneous view of the Sun through a thin 
cloud; when Venus feemed completely entered, but no thread 
of light; the air at this time very hazy, and the Sun was imme- 
diately hid again in a cloud. 

N. B. Mr. Dixon’s clock was kept near fiderial time, and as fhe appears at the noon of June 

3d, to be 4h. 49/. 3” fafter than apparent time, gaining thereof 3’. 59”,6 per day, the was at 

the time of the above hafty glimpfe of the internal contact, 4h. 47’. 33” fafter than apparent time. 


At 13h. 50. o” perclock, 
Or 9. 2.27 ap. time. 


ISLE MAGGEROE, (near the North Cape of Europe) lat. 71°. o/. 47”. N. long. th. 44’. 6’ 
of time Eaft. si 
—_ — — rft Cont. not feen, the Sun being in a cloud. : 

Q’s outer limb in cont. with o's limb, but ftill join By pe. Bay > oe 
inka ne j ed by a black protuberant ligament. et at the royal 
9.14. 56 The ligament broke; but the air very red and hazy, & ak. ane —— 

in 10” or 15” 2 appeared A,th part of her diameter] aaj. 7 
within ©’s limb. ‘ 
LEICESTER ; lat 52°. 37’. 3’ N. long. not given;? beginning of © ecl. 18h. 35’. 21”. 
but may be deduced from end of ditto - - 23. 21%. 2. 
7. 7. 1 Ext. cont.? By Rev. Mr. Ludlam, with a triple objec glafs acromatic telefcope of 
7.25. g Int. ditto. 33% inches; its mag. power 54 times. 


QUEBEC, viz. Captain Holland’s Houfe, S. 56°. W. of the Caftle of St. Lewis, 2 J miles. 
H. m. fee. Lat. 46°. 47’. 17. N. long. 4h. 44/. 41’. W. 


2. 30. 3% rft external ato, ¢ By Samuel Holland; Efq. Surveyor-General of the Northern 


Diftri@ of America. With a Dollond’s refractor. 


— — — rftinternal ditto, 
miffed in a cloud. 

‘The external contact was likewife obferved at the fame inftant, viz. at zh. 30’. 33”, apparent 
time, by Mr. St. Germain of the feminary of Quebec, with a two feet reflector of Short’s. 

The above latitude of Captain Molland’s place of obfervations, is taken from a mean of feveral 
refults of the latitude, deduced by himfelf. He has not deduced his longitude, but he has given 
the following eclipfes of Jupiter’s firft fatellite for that purpofe, obferved with his Dollond’s 
refractor, viz. 


1769. Immerfions. Apparent time. Emerfions. Apparent time. 
March 11. 14h. 50/. 47",7 May 28. 14h. 5’. 44,7 
April 3. I§- 7. 24 June 6. 10. 28. 2,6 

19. 13. 27. 4155 . 

By a mean of the above three immerfions, compared with the Nautical Almanac, and apply- 
ing the corrections which, (by the immerfions obferved at Greenwich), the almanac feems to 
require at this time, the difference of meridians of Greenwich and Captain Holland’s obferva- 
tory is 4h. 44’. 35”. 

By a mean of the two emerfions, compared with the almanac, and applying the neceflary 
correction, the difference of meridians is 4h. 44’. 47”. . 

The mean of thefe two refults, viz. 4h. 44/. 41” is the longitude fet down above. 


ISLE COUDRE; lat. 47°. 17’ oo N.. Jong. Eaft of Quebec 3’. 6”. or 4h. 41’, 26! 
W. of Greenwich. 
. 32. 56 A {mall impreffion on ©’s limb; 


external contact afew feconds paft. | By Mr. Wright, Deputy Surveyor of the 


Northern Diftrict of America; with a 
two feet reflector. 


. 50.19 Q completely round; or regular cir- 
ferences in contact. 

. 50. 50 Thread of light compleated, or in- | 
ternal contact. 


SWEDISH OBSERVATIONS. 

CAJANEBURG; lat. 64°. 13/. 30’. N. long. th. 50’. 47”. E. of Greenwich. 
By Mont. Planman; with a 20 feet refleor. 
g. 20. 45% ft internal contact; lig. He miffed the rft ext. contact ina cloud, and 
juft breaking. after the rft int. contact a night of thunder and 
ftorm enfued; yet next morning, a little after 
I5. 32. 27 2d external contact; or to- the 2d int. contact the Sun fhone out, and gave 
tal egrefs, © thining ex- him an opportunity of obferving the total egrefs 
tremely bright. to great fatisfaction, at the time marked inthe 
margin. STOCKHOLM, 
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‘ STOCKHOLM; lat. 59°. 20. 30” N. long. th. 12/* 26’ E. 
H. m. fec. 
3. 24. 8. rift ext. contact. By Monf. Ferner, with a 10 feet acromatic 
- 41. 48. rf int. ditto. telefcope, magnifying power go times. 
+ 24. § Xft external contact. 
- 41. 2 Regular circumferences in 
contact. Monf. Wilcke, with 14 feet refleGor. 

The ligament broke, and 2 
. = ast appeared fomewhat within@ J 
. 23. 51 External contac. 
. 41. 32 Circumferences incontac&t eral. Mon. Wargentein, with 21 feet refractor: 
. 41. 47 Int.-contact; the ligament broke. 


UPSAL;; lat. 59°. 51/. so” N. long. W. of Stockholm 1'..40', or th. 10/. 46’ E. of Greenwich. - 
- = - = External contact not feen. 
8. 39. 58 Regular circumferences in contact. 
Internal contact, the ligament broke, 
and circumferences feparated. 


Monf. Stroemer with a 3 feet reflector. 
8. 40. 32 


. 22%. I External contac. e 
. 39- 57 Circumferences in contac internally. M. Melander witha 20 feet refraGor. - 
. 40.12 Thread of light completed, or int. contact. 


- = «= External contact not feen. 


9 The ligament broke at the int. aii Mont. Bergman witha 21 feet refractor. 


. 22. 12 External contact aaa 
. 40. 12 Internal ditto, the ligament broke. i Monf. Pro/perin with a 16 feet refractor. 


. 22. 15 External contac; a diftiné dent in © ne Monf. Salénius, with a 12 feet 


. 39. 46 Regular circumferences in contact. refraG@or: 


. 40. 15 Thread of light completed, or int. contact. 


GLASGOW; lat. 55°. 51'. 32’ N. long, reckoned 17’. 11”. * Weft. 


. 54. 31,4 External contact. : 
: Int contaét; judged by the completion By eee ae of Aftronomy 
% 56,74 of the thread of light round 2. in the College of Glafgow. 


. 54. 28 External contac. 
. 10. 24 Reg. circumferences judged in | By Dr. Williamfon and Dr. Reid, throwing 
contact. the ©’s image of about fix inches diameter, 
. 12. 24 Int. contact judgedby the com- on white paper, into a dark room; through - 
pletion of the thread of-light ] a Dollond’s refraor of 29 inches‘focus, 
round 9. 

6. 54. 28 esa. contact, By Mr. Wilfon (fon of Profeffor Wil/on) 

7. 12 24 Int. cont. Thread of light compleated§ with a reflector of 1 f. of Short’s. 

N. B. Dr. Wilfon writes, that his fon thinks, he would have given the external contac 
8” fooner, had he been obferving apart ; but was kept in doubt whether the impreflion he firft 
faw wasreally Q on ©, by finding that Dr. Reid had not then obferved any impreflion. The 
internal contact, he adds, was noted by his fon, without any notice of the time given by the 
other two. 


HAWKHILL; the feat of Lord Alemoor; ‘lat. 55°. 57/. 30” N. long, 12/. 45” Weft. 
6. 59. 484 External contact. 
. 16. 47% Internal ditto, 
. 59. 45% External contact.? By Mr. ames Hoy, with a 3% feet acromatic telefcope, 
. 16. 504 Internal ditto, power I50 times. 
. 5.46 External contac. ; , 3 

>. 16. §2 Internal ditto, By Dr. Lind, witha 2 feet refleSor. Power 100: 

Dr. Lind writes, that he fufpects all the external contacts at this place were too late. The 
internal contacts were all carefully judged of by the completion of the thread of light round 9 
and the time accurately noted down. The above latitude of Hawkhill, which lies about 14 

mile 

* Seep. 19. Some eclipfes of Jupiter’s fatellites for the further afcertaining the longitude of 
Glafgow, in refpect of the Royal obfervatory, Greenwich. 


{By Lord Alemoor, with an 18 inch reflector. 





1244 MATHEMATICAL anp 


mile N E, of Edinburgh is given from Dr. Lind’s lateft obfervations; and the longitude (viz. 
12’. 45” of time) is een from a mean of two refults, deduced by the aftronomer royal from 
Dr. Lind’s obfervation of the eclipfe of the Moon in December, 1769. ‘The longitude of 
Hawkhill may be further deduced from the end of the Solar eclipfe obferved there June 3d, 
1769, which was at 20h. 19’. 45” apparent time. : 


KIRKNEW TON; lat. 55°. 54/. 30” N, 

H. m. fee. 

7. 14. 284 Internal contact. Judged of by the completion of the thread of light. This 
obfervation was made by the Rev. Mr. Bryce. He did not fee the external contact; nor has 
he fixed the longitude of his place of obfervation. He fays it is 17 miles Weft of Hawkhill, 
But the longitude may be deduced pretty near the truth from the end of the folar eclipfe, which 
was obferved here at 20h. 18’. 23 apparent time. 


GIBRALTAR; lat. 36° 4’. 44” N, 
6. 51. 8 External contact. 
7. 8. 21 Internal contact. 
The longitude of this place is not fixed; but for fixing the fame Mr. Fardine gives the fol- 
lowing obfervations, viz. 

June 8th, 1ftfat. emer. gh, 22’. gg” clock 1/. 16% before mean time. 

15th, ft fat.emer. 11. 15. 54% clock 1. 28 before mean time. 

a5th, 3dfat.emer. Ir. 59. 56 clock 1. 44 before mean time. 


¢ By Lieutenant Ferdine. 


CAMBRIDGE, New-England; lat. 42°. 25’. N. long. gh. 44’. Weft. 

2. 30. 4 External contact.? By Foba Winthrop, Eig. F. R. S. Hollifian Profeffor of 

2. 47. 30 Internal ditto, Mathematics. 

He makes ©’s horizontal diameter at 9 in the morning==31/. 33,2; and 9°s diameter 
58,6, the leaft diftance of the centers 9’. 59”,7; fo that the true duration of the ingrefs fhould 
be 18/. 56/; but this being contracted at Cambridge 15” by parallax leaves 18/. 41/, and there- 
fore he thinks the 1f{t contact happened nearly 1’. 15”. before the impreflion was difcovered by 
him. The time of the neareft approach of the centers he makes at sh. 37’; all apparent time. 

Mr. Winthrop, with a power of the great telefcope, magnifying 260 times, could perceive 
no fuch dufkinefs round @ when on©, as he faw at the internal contaét, nor that imperfect 
light which Mr. Dunn mentions in refpect to the tranfit of 1761. He gives the above longi- 
tude as near the truth; but for the better fixing his longitude, he adds the following eclipfes of 
Jupiter’s fatellites, as obferved at Cambridge, New-England, viz. 

1768. Apparenttime. rift Sat. 1769. Apparenttime. rift Sat. 
April 25. gh. 13’. 52” May 14. Ioh.19/. 7!” 

May 18. 9. 27+ 27 Aug. 23. 7. 31. 50 

June 10. 9 37+ 25 

July 3. 9 45+ 54 June 7. 9. 4. 15 ad Sat. 


FRENCH OBSERVATIONS, 
P A RI G. 
_m. fec. M. Mefier, with an acromatic telefcope,-12 feet focus, aperture 
. 38. I 3% inch. Power 180. , wr 
: nt. cont. , 
. 38. 33 M., Du Sejour, . : 
M. Caffini the fon. with fmaller telefcopes. 


M E U T E, near Paris. 
7. 38. 45 Internal contact. Meffl. de Fouchy, Bailly, de Borry, and two opticians. 


ROYAL OBSERVATORY of PARIS; lat. 48°. s0/. 14’. N. long. o/.15” E. 


. 38. 53 M. Caffini de Thury, | Both with 34 feet acromatic telefcopes of 
. 38. 57% Int. cont. 2 Duke de Chaulnes Dollond. 


. 38. 50 M. Maraldi, with a 3 feet ditto, made at Paris. 


St. H U BE R T. 
. 38. 5 Internal contact. M. Le Mannicr. 


BORDEA -U S&S. 
. 38. 50. Internal contact. MM. Foguere. 


B: &: RB: S- FT. 
. 38. 58 Internalcontact. M. Verdun. 
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All the above obfervations of the Internal Contact, are reduced to the time of the royal obfer- 
vatory of Paris, allowing for the difference of meridians, &c. 

N. B. The External Contac was miffed by all the French obfervers, the Sun being in a cloud. 
—_ ne meafured the diameter of 9, and found the greateft meafure 564”; and the 
leaft 53/4. 

‘ CAPE FRANCOIS; Lat. 19°. 47’. Long. not given. 
. m. fec. 
. = o a Sie. ¢ Monf. Pingré, with a 5 feet acromatic telefcope. 
Mm A BT i BY: -O. 
> 35. ¥4 Ext. Sine, ¢ By a miflionary. Neither latitude nor longitude given. 


- 33- 57 Int. ditto. 
AUSTIN AFFAIRS, London; 3" of time eaft of St. Paul’s*; that is 18’ weft of Greenwich. 
. 283 Ext. cont. en Albert, with a 2 feet refletor; power 110. He fays that 6’ 


: : fter the time marked for the inte i % 
. oof Int. ditto. —_ nternal conta@ the light of ©’s 


limb was completed. 


WINDSOR CASTLE; lat. 51°. 28. 15”. N. long. 2/. 24” W. 
By Mr. Harris, mathematical mafter, of Chrift’s Hofpital; with 
- 294 Fxt. cont. ¢ an 18 inch reflector of Shert's power 55 times. 2's Sites he 
makes 594; ©’s diameter 31’. 42/', 
EAST DEREHAM, Norfolk; Lat. 52°. 40. 
By Rev. Mr. Wollafton; who likewife obferved the, 
Ext. cont. f 


- 37% Int. ditto. 


Beginning of ©’s eclipfe at 18h. 44’. 39” 
End of the fame at 20. 3% 23. 
P. S. The following lift of correfpondent eclipfes of Jupiter’s fatellite are given, for the 
better afcertaining the difference of meridians of Greenwich and Glafgow. 
GLASGOW OBSERVATORY. 
1762. Apparent Time. 
Sept. 11. Im. oh. 55’. 33” 
Good. 


7. 14. 545 


O& 4. Im. II. 13. 22 
1763. Nov. 1. Im. 9. 28. 294) 
1765: Dec. 22. Im. 15. 54. 25 indiff. : . 
The above obfervations were made by Dr. Wil/on, witha reflector of Short’s of 18 inches. 
1762. Apparent Time. CorRESPONDING OBSERVATIONS. 
Sept. 11. Im. rth. 22/. 43 Surry-ftrect, 2 feet reflector; by Mr. Majfkelyne 
O&. 4. Im. 1% 3m 1 Surry-ftreet. 2 féet refleCtor, obferved by Mr. Short. 


1763. Nov. 1. Im. 9. 45 25 
1765. Dec. 22. Im. 16. 12 19 Greenwich, 6 feet reflector; by Mr. Mafkelyne. 


N. B. Mr. Short’s houfe in Surry-ftreet, where three of thefe four obfervations were made, is 
26/ % of time weft of Greenwich. By comparing the three firft obfervations in each of the above 
lifts, making an allowance of 4!’ of time for the difference of the two reflectors; Glafgow Ob- 
fervatory comes out 17/. 10’. weft of Mr. Short’s houfe in Surry-freet, or 17'. 36% of time 
weft of the royal obfervatory but in the above lift it is only reckoned 17’. 11” weft, By an im- 
mediate comparifon of the two immerfions of December 22d, allowing 20’ of time for the 
difference of aperture of the 6 feet reflector, and the reflector of 18 inches, Glafgow will come 
out 17’. 34’ weft of Greenwich; agreeing within 2” with the refult obtained from the three 
former obfervations. 


1. An Account of the Contaés of the limbs of VENUS and the SUN, Fune 3d, 1769, as obferved by 
the Right. Hon. WILLIAM Earl of STIRLING, at his feat at Bafkenridge, New~-Ferfey. 


Apparent Time. Lat. 40°. 40/. N. long. gh. 58. of time weft. 
2h. 16./ oo” Firft difcovery of the external contact at the ingrefs. 
2. 34. 12 ‘Total ingrefs. 
The above account is extracted from his Lordfhip’s letter of June 29th, 1770, to the Rev. Dr. 
Smith Provott of the College of Philadelphia, and was communicated to the Society, July 20th 


* St. Paul’s London is 22% Welt of the royal eer and its latitude 51°. 30/. 45”. 
N. B. The latitude of the royal obfervatory at Greenwich, is 51°. 28/. 37’. 


Vou. I. R following, 
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following, together with his Lordfhip’s obfervations of the comet, which are inferted below. 
He writes that he had no opportunities of making any other obfervations refpecting the tran/it 
of Venus except the contacts, and that his clock was properly regulated. 


2. Obfervation of the contaéts of the limbs of VENUS and the SUN, Fune 3d, 1769, made by 
Mr. William Poole, at Wilmington, in Pennfylvanic. 


Lat. * 39°. 44/. 3’. N. Long. sh. 2’. 9”. W. 
Extracted from a letter to Mr. Ocven Biddle, and communicated to the Society, Dec. 21ft 1770. 


With a refractor of 12 feet magnifying power about 50 times. 
Mr. Poole thinks the external contact was feveral feconds 


Apparent Time. 
ah. 12/, 48’% 1xft Ext. cont. 
2. 30. 204 1ft Int. ditto. 


before the time marked in the margin. 

The internal contact was taken juft as the Sun’s light began 
to furround the planet; though his limb was not vifible 
beyond the planet, till a fecond or two afterwards. 


el cE 


To the AMERICAN PHILOSOPHICAL Society, held at 
Philadelphia for promoting ufeful knowledge. 


GENTLEMEN, 


TAKE the liberty of communicating to you an im- 
iI provement in the conftruction of Godfry’s double re- 
fle&ting quadrant, which I have difcovered about two years 
ago, which may be of fervice to fuch as ufe that excellent in- 
ftrument. The greateft inconveniencies arifing from the 
former conftruction of it are owing tothe badnefs of the glaf- 
fes, the planes not being ground parallel to each other, and to 
its ftanding in need of a new and careful adjuftment almoft 
every time it is ufed. Both thefe imperfeCtions, I appre- 
hend, are thoroughly removed by the new conftrution pro- 
pofed. I have heard, that Mr. William Grant, an ingeni- 
ous mathematician of London had alfo made fome improve- 
ment in that inftrument; but I had not heard it before 
eighteen months had elapfed, after I had perfected my de- 
monftration of it, and {poke to the workman to conftrué&t 
it accordingly. 

As the propofed alteration makes the inftrument capable 
of affording a number of obfervations, the unavoidable er- 
rors 


* Mr. Poole had no opportunity of afcertaining the latitude or longitude of Wilmington by 
celeftiai obfervations, but they are both to be gotten with fuflicient exactnefs from Mr. Biddle’s 
meafurement between New-Caftle and the Philadelphia obfervatory p. 87. From that mea- 
furement, we get Wilmington weft of Philadelphia obfervatory 6741} perches=23/. 38/,8 
diff. of meridians, or 1’. 34”,6 of time; and fouth of the fame 47324 perches=12!, 52,6 diff. 
of latitude. Whence the latitude and longitude of Wilmington in refpeé to Greenwich, are 
as above fet down. WSMiITAH. - 
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rors arifing from them may be greatly leflened, by taking 
a mean of them: So that angles may be meafured by it 
with much greater precifion than can be attained by the 
common quadrants. ‘This will make it peculiarly fervice- 
able for finding the longitude at fea, from the obferved dif- 
tance of the Moon from the Sun, or from a known ftar 
near her path. For unlefs this diftance is meafured accu- 
rately, it will occafion a confiderable error in the deduced 
longitude. 

That the inftrument may anfwer thefe purpofes, it is de- 
figned that the arch fhall contain an hundred and twenty 
whole degrees, and be numbered from the middle to 120 
both ways, and that inftead of one central fpeculum two 
fhould be affixed to the index, and inclined to each other 
in an angle of 60 degrees. When they are once adjufted to 
this inclination, let them be {crewed faft by the inftrument 
maker. 

Now the largenefs of the arch will enable us to meafure 
much greater angles than can be meafured. by the fore ob- 
fervation of the common odtant. If the Sun be within 30 
degrees of the zenith, the double fextant will give his al- 
titude either above the fouthern or northern horizon, as may 
be moft convenient; or for the fake of greater precifion, both 
may be taken in thefame manner as by the fore obfervation ; 
and then half the difference between their fum and 180 de~ 
grees, being added to the leffer altitude when the fum is 
lefs than 180 degrees, or fubtracted from it, when greater, 
will give his true altitude from neareft horizon more ac- 
curately than either of them feparately could give it. This 
may be done by one central fpeculum alone and one half 
of the arch. The fame may be repeated by the other, and 
the mean of all the four obfervations taken as ftill nearer 
to the truth. Hereby the error of adjuftment is taken a=: 
way, and that of the obfervations, leflened. Or thefe er=- 
rors may be corrected by the mean of four obfervations, 
when only one horizon can be made ufe of, in the follow- 
ing manner. Let the altitude be taken in the common 

way, 
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way, as by a fore obfervation, by one central fpeculum 
and noted; let the index L...pufhed ftill farther along the 
arch and the image of the Sun will again be brought down 
to the horizon by the other central fpeculum, which affords 
another obfervation of the altitude to be noted alfo; count- 
ing from the end of the arch next to the obferver in the 
firft cafe, and from the middle of it in the latter. Then 
let the arch of the inftrument be held upwards, and the 
center downwards, and the index be moved the contrary 
way; this will give two other altitudes. The meanof any 
two of thefe obfervations that depend on the fame glaffes 
gives the true altitude free from the abovementioned errors. 
The fame may be faid of taking any other angles. 

The inverting of the inftrument is not neceflary in tak- 
ing angles, when it is indifferent which of the objects is 
brought to the other by reflection; as in meafuring the dif- 
tance between two ftars. But when one of the objects is 
brighter than the other, it is neceflary to bring the bright- 
er to the other by reflexion, in that cafe it is neceflary to 
invert the double fextant. In other cafes it will be found 
more convenient to make all the obfervations, by only mov- 
ing the index both ways. 

When the diftance of two objects is continually chang- 
ing, and expedition is neceflary in the obfervation; two 
or more pieces of brafs fhould be made to flide on the arch 
of the inftrument, that the degrees noted by the index 
may be marked, by bringing one of them up to the index 
and {crewing it faft to the arch, where it muft remain, un- 
til all the obfervations are made. In the fame manner 
may all the obfervations but the laft be marked; that no 
time may be loft in reading off the degrees and minutes 
and writing them down. When the obfervations are com- 
pleted, they may be read off, by bringing the index clofe 
up to the abovementioned pieces, and written down at 
leifure. 

That the moving the index backwards, will give the alti- 
tude of the Sun or ftar above the horizon, when the arch 

hangs 
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hangs downwards, will “Prag oY evident, by confide- 
ring, that the image of the Win is brought down to the 
horizon, by pufhing the index from the obferver, and con- 
fequently the image of the horizon is alfo funk as much 
below the true horizon; therefore, when the index is moved 
in a contrary direction or towards the obferver, the image 
of the horizon is thereby raifed up to the Sun in the Hea- 
vens, and their diftance is fhewn onthe arch. But asit 
is requifite to bring the image of the Sun to the horizon, 
by moving the index both ways, this is effected by invert- 
ingthe inftrument; holding the arch downwards, while 
one obfervation is made, and upwards while the other is 
made. 

The above illuftration is fufficient to anfwer all the pur- 
pofes of a demonftration to fuch as are acquainted with the 
theory and principles of this inftrument; as it fhews, that 
the demonftration is nearly the fame for the obfervations 
made both with the arch hanging down, and with it invert- 
ed. But as it may be defired by fome, | thall infert the 
demonftration for the obfervation with the inverted double 
fextant, which will fhew more clearly the reafon of gra- 
duating the arch both ways from the middle. 

Let the double fextant inverted be reprefented by APQR; 
(See Plate 1V. Fig. II.) QAR being the common fextant, 
and QAP the additional part propofed; in which itis to be 
proved, that while the index moves from the pofition 
QCA, tothat of AFD, the folar image will move twice as 
far from S, down to the horizontal line IDG, and will be 
feen by the eye at I, in the horizontal line IG, parallel to 
HO; fo that the angle QAD fhall be half of the angle 
SFH, which is the Sun’s altitude. 

Let SF be a ray of light from the Sun at S, falling on 
the fpeculum at F, and from thence reflected to the fpecu- 
lum at G, and from thence reflected again to the eye at I, 
where the folar image will be feen in the horizontal line 
IG; the fpeculum at G, being fet parallel to the line AQ, 
or to the larger fpeculum at F, when the index is at Q, or 

the 





1430 MATHEMATICAL anp 


the beginning of the graduagjgns. Now it is to be proved, 
that the angle SFH, is eqW@l to twice the angle QAD, 
which is the diftinguifhing peculiarity of this inftrument. 


DEMONSTRATION. 


Since NGM, is parallel to CBA, the angle NGC, is 
equal to GCB, and theangle MGB, isequal to GBC, being 
alternate; but the angles NGC, and MGB, are equal from 
the laws of reflexion, which make the angle of incidence 
equal to that of reflexion. Therefore GEC is an ifofceles 
triangle, having the angles at B, and C, equal. 

Again, fince HFS+4SFD=(HFD=QAD+FEA=QAD+ 
+DEA=QAD+FBC=QAD+QAD +BFA=2QAD+ BFA 
=1QAD+GFA=) 2QAD+SFD. Therefore, HFS=2 

AD 


That the inftrument may be held with greater eafe, an 
handle may be affixed to the back of it, or another fextant 
might be added dire&tly oppofite to the middle of the other 
two, and the index continued to the oppofite arches, mov- 
ing on the center; which would have its advantages efpe- 
cially on land. And as the errors of adjuftment and ob- 
fervation may be corrected without the fecond central fpe- 
culum, it may be neglected. 

This improvement of an inftrument, which was firft in- 
vented and conftru€@ted by Mr. Godfrey of this city, and 
which, I do not hefitate, to call the moft ufeful of all 
aftronomical inftruments that the world ever knew, I hope 
will make it ftill more ferviceable to mankind. But how- 
ever this may be, it is fubmitted with all due refped to the 
fociety, by 

Their very humble Servant, 


JOHN EWING. 
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To the AMERICAN PHILOSOPHICAL SociEty, held at 
Philadelphia, for promoting ufeful Knowledge. 


GENTLEMEN, 


INCE my delivering in the fhort account of the im- 
provement, which I propofed in the conftruGiion of 
Mr. Godfrey’s double refle@ting oftant, at a late meeting 
of this fociety, I have been induced to fubjoin a relation 
of the manner in which [ was firft led into it, and of the 
time when it was effected. In the beginning of the year 
1767, finding that the common arch of the o¢tant was too 
fhort, for taking large angles by afore obfervation, I thought 
that it might be conveniently enlarged; and foon after 
found that this enlargement might anfwer valuable pur- 
pofes both at fea and on land. I communicated, to Mr. 
Benjamin Condy, mathematical inftrument-maker of this 
city, my propofal for making the inftrument with double 
the ufual arch, and the addition of a fecond fpeculum on 
the index, inclined to the other in an angle of half the 
length of the arch; as appears by his certificate, which I 
have here inferted in the following words, viz. 


” T# TS is to certify, That fometime in the fpring or fum- 

mer of the year 1767, the Revd. Mr. Fohn Ewing, 
of this city, communicated to me a propofal of his, for ma- 
king Godfrey’s Sextant with double the ufual arch, and the 
addition of another /peculum affixed tothe index, andinclined 
to the other in an angle of half the enlarged arch; and 
that we had frequently converfed together on the purpofes 
defigned to be anfwered by this new conftruction. As wit- 
ne/s my hand this 1oth day of Fanuary, 1770. 


BENJAMIN CONDY.” 


About two years after I had thought of this conftruction 
of the inftrument and perfected the demonftration of it, 
which I laid before the fociety on the original {crap of pa- 
per, on which it was firft written, I learned by converfing 

with 
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with Mr. William Grant, an ingenious mathematician and 
merchant of London, who came to this city about April 
or May 1769, that he had alfo propofed an improvement 
inthe fame inftrument, but different from mine in thefe 
refpects, viz. His was a complete femicircle, having the 
‘horizon glafs and place of the eye fixed on the arch, and 
without the fecond fpeculum on the index; which an{fwer- 
ed nearly the fame purpofes, with mine; excepting that 
by its wanting the above mentioned {peculum, it afforded 
but half the number of obfervations which my conftruction 
admits of. The firft intimation I ever had of his improve- 
ment was from the Rev. Dr. William Smith, provoft of 
the college in this city, in May laft; to whom I had fome 
time before mentioned, that I had thought of fomething, 
which might be deemed an improvementin the conftruction 
of Godfrey’s quadrant. This Dr. Smith intimated to. Mr. 
Grant, upon his informing him that he had improved that 
inftrument before he left London; which circumftance in- 
duced the Door to promife him an introduction to my 
acquaintance, as appears by his certificate in the following 
words, viz. 


Philadelphia, 12th Jan. 1770. 


‘‘ REV. SIR, 


“© TNanfwer to your requeft, that I fhould certify the oc- 

cafion of my introducing Mr. Grant to you, I do well 
remember it to have been as follows.-----That ingenious 
gentleman having been recommended to my acquaintance, by 
fome of my friends to the northward, we happened, one 
day about the beginning of laft May, to fall into converfation 
upon fome literary fuljects. Among other things, Mr. 
Grant mentioned an improvement which he had made in the 
confiruction of Godfrey’s quadrant, and with a truly com- 
municative [pirit Jeemed willing to explain the nature of his 
improvement, by making out a draft or fretch of it for me. 
It happened that Iwas to fet out the day following, on a 
journey to Northampton County, and Mr. Grant was appre- 


henfive 





ASTRONOMICAL PAPERS. 133 


-henfive that he /bould leave Philadelphia before my return. 
I then recollected what you had told me fome time before, 
concerning your improvement of Godfrey's quadrant, and 
Jpoke to Mr. Grant-as follows: I am forry, I am obliged to 
go out of town to morrow, as I could wifh to have fome - 
further converfation on this fulject; but there is a gentle- 
man of this city, the Rev. Mr. Ewing, who fome time ago 
-mentioned to me an improvement of a fimilar nature, which 
he had made, and I believe he has engaged a workman to 
finifh a quadrant for him, on the plan he has projected. 
Are you acquainted with Mr. Ewing ? If not, Iwill bring 
you together, for I would wifh you tocompare your fchemes, 
and to have a conference with each other. Mr. Grant ex- 
preffed his defire to be acquainted with Mr. Ewing, and I 
accordingly introduced them to each other, before 1 went 


ee WILLIAM SMITH” 
To the Rev. Mr. Ewing. 


Thefe things I have mentioned not from a folicitude a- 
bout the invention, but to fhew, that, what has often been 
fuppofed probable in affairs of this nature, has adtually 
taken placein the prefent inftance ; that men at the diftance . 
of many thoufand miles might fall nearly upon the fame 
inventions, about the fame time, without any previous 
correfpondence or acquaintance with each other. f. E. 


a ——— 


An ESSAY on the Ufe of COMETS, and an Account of their 
Luminous APPEARANCE; together with fome Conjec- 
tures concerning the Origin of HEAT. 


By HUGH WILLIAMSON, M. D. 


Read before the Society, Nov. 16th, 1770. 


COMET is a folid dark body revolving round the 

Sun in ftated periods, receiving light and heat from 

the Sun. Comets revolve as other planets do in an ellipfis, 
Vor. I. S one 
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one part of which is much farther from the Sun than ano- 
ther; fome of them are very eccentric; that which appear- 
ed Anno 1680 was twelve thoufand millions of miles 
from the Sun in aphelto, it was not half a million in 
perihelio. The period of the comet which appeared 
Anno 1758 is 75 years. That of 1661 is 120 years. | 
And that of 1680 is 575 years. ‘Though comets doubtlefs 
move in an ellipfis, yet from the extreme length of their 
path, the fmall part that falls under our obfervation, the 
difficulty in determining the comet’s abfolute diftance or 
velocity, &c. we have obtained no certainty concerning 
the period of any comet except the three I have mention- 
ed, nor fhall we ever determine their periods in all proba- 
bility, except by a feries of obfervations on the return of 
each particular comet, which may require feveral thou- 
fands of years. . 

Comets receive their light and heat from the Sun, for 
they appear to have no light of their own, and are thence 
invifible, except on their near approach to the Sun. In 
the year 1723, an aftronomer had the fortune to difcover 
a comet by means of his telefcope before it was bright 
enough to become vifible by the naked eye. The great 
_comet which appeared Anno 1743 feemed no larger than 
a ftar of the fourth magnitude when firft difcovered; as it 
came down towards the Sun it acquired a tail, and increaf- 
ed gradually in fize and luftre till it obtained that amazing 
form with which it terrified half the world. As this co- 
met departed from the Sun, its tail decreafed, it loft its 
brightnefs, till in a fhort time it became invifible; this has 
alfo been the fate of every other comet; hence it is plain 
that their light, like that of other planets, is borrowed 
from the Sun. 

Having juft mentioned thofe general properties in which 
comets evidently agree with other planets, I fhall now try. 
to account for that luminous train which attends them on 


their approach to the Sun, from which they are generally 
denominated blazing ftars, and are fuppofed to differ ef- 
fentially 
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fentially from every other planet or ftar. IfI fhould be fin- 
gular in any part of my opinion on this fubjeé, I prefume 
I fhall be indulged, fince it is matter of mere hypothefis. 

Comets are not blazing-ftars, they do not burrr at all, 
nor is there any remarkable heat in that tail which has fo 
often terrified the nations, and been thought to portend 
diffolution to the world itfelf. The comet of 1743 had 
acquired a tail fome thoufands of miles long above two 
months before he pafled the Sun, while he was yet three 
hundred millions of miles from the Sun. Surely this could 
not be a flame of fire kindled by the Sun, elfe comets take 
fire in a place where every drop of water on this globe 
would inftantly freeze. Thereis nogreater reafon tothink 
that comets burn by their own heat, fince their tail, what- 
ever it be, as well as their light, evidently depends on the 
Sun, as we have already explained. 

Philofophers have differed greatly in their attempts to 
account for the tailofacomet. One imagines that comets 
are furrounded on all fides by a lucid fiery vapour, or at~ 
mofphere, which on account of the Sun’s fuperior light, 
is only vifible in the dark, whence we fee no part of it but 
that which is in the fhadow of the comet on the fide op- 
pofite to the Sun. According to him their atmofphere 
extends in all directions feventy oreighty millions of miles, 
for fome comets have appeared with a tail of that length, 
fo that from the near approach of comets to the earth we 
muft frequently have been enveloped in that fame lucid 
atmofphere. 

From the extreme viciffitudes which comets feem to en- 
dure, at one time penetrated with intolerable cold, at ano- 
ther time blazing with deftructive heat, fome have irre- 
verently conjectured that they were defigned as a place of 
future refidence for the unhappy tranfgreffors in this ftate, 
and thus vainly fuppofe that fifty or an hundred worlds 
were created for the fake of punifhing the inhabitants of 
this little globe. It is fufficient to have mentioned fuch 


conjectures. 
The 
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The great Sir //aac Newton was of opinion, that comets 
were defigned, among other purpofes, to nourifh and re- 
frefh this earth and all the neighbouring planets. He 
imagined that by vegetation and putrefaction, a great deal 
of radical moifture is confumed or changed into earth; 
that the tail of a comet is a thick vapour exhaled from the 
comet by the heat of the Sun, which vapour is fcattered 
through the planetary regions, and part of it being receiv- 
ed within our atmofphere, occafionally fupplies our lofs 
of moifture. | 

Whatever properties have been afcribed to heat, it feems 
very clear that evaporation cannot be performed unlefs by 
means of an atmofphere whereby the fluid is attracted, 
fufpended and carried off. Therefore if we fuppofe thatthe 
earth and all the planets are fupplied with radical moifture 
from the comets, we mutt alfo fuppofe, that the folar fy{- 
tem is univerfally filled with an atmofphere fufficient for 
attracting and fufpending fluids, which hypothefis would 
certainly deftroy our prefent fyftem of aftronomy. Befides 
this we may obferve, that from the moft accurate chymical 
analyfis, there feems great reafon to believe, that all the 
apparent changes in matter depend on combination and 
folution alone. That water may be combined with earth 
and again feparated from it; but, that fince the creation, 
this globe has not fuftained the abfolute lois of one ounce 
of water, or gained one ounce of earth. Therefore we 
do not require any nourifhement from the vapour of comets. 

I fee no reafon to doubt that comets were created like 
this world, to be the refidence of intelligent beings; fome 
of them nodoubt which travel toimmenfe diftances through 
the Heavens, may be inhabited by an order of beings, 
greatly fuperior to this fhort lived race of mortals, and 
much better fitted for comprehending and admiring the 
works of their divine original, which they behold in greater | 
perfeGtion. One of the primary ideas we form of the 
Supreme Being is, that he is the fource of life, intelligence 
and happinefs, and delights to communicate them; the 

earth 
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earth we tread, the water we drink, and the very air in 
which we breathe, {warm with living creatures, all fitted to 
their feveral habitations. Are we to fuppofe that this little 
globe is the only animated part of the creation, while the 
comets, many of which arelarger worlds, and run a nobler 
courfe, are an idle chaos, formed for the fole purpofe of 
being frozen and burnt in turns. We cannot admit the 
thought; the comets are doubtlefs inhabited. The great 
viciflitudes of climate, is the only plaufible objeCtion that 
has been made to this opinion. The comet of 1680 came 
within one hundred thoufand miles of the Sun, but the 
Sun’s whole diameter is more than feven hundred thoufand 
miles. ‘The comet’s heat was then fuppofed to have been 
two thoufand times hotter than red hot iron; but the fame 
comet was about twelve thoufand millions of miles from 
the Sun, at his greateft diftance, when it is fuppofed, that 
he perceived ten thoufand times lefs heat than we ufually 
enjoy. Hence it is fuppofed, that fuch a planet could never 
afford a comfortable refidence for rational creatures. 

But here philofophers have taken for granted that the 
heat of every body is inverfely as the {quare of its diftance 
from the Sun, a proportion which I greatly fufpe@; for I 
apprehend that it is contrary to experiment. 

Were heat a certain body proceeding immediately from 
the Sun, the quantity of heat in any {pace would doubt- 
lefs be inverfely as the fquare of its diftance from the Sun. 
But I fee no reafon to believe that heat comes from 
the Sun, while there is much reafon to think that it does 
not. We perceive that light comes from the Sun. We 
alfo perceive that heat is produced in the bodies on which 
the rays of light fall, hence we are apt to confound light 
and heat together, though it be demonftrable that light is 
not heat and that heat is not light. So contracted is our 
knowledge of the primary conftituent parts of bodies, that 
we cannot readily determine why any particular caufe 
fhould not excite heat with equal facility in all bodies. 
But we are taught by experience that different quantities 

are 
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are produced by the fame caufe, according to the medium 
on which it operates. It alfo appears that the particular 
aptitude of any body to be heated is nearly as the elaftici- 
ty of that body, or the cohefion of its parts. Whatever 
produces a tremulous motion in the particles of any body, 
excites heat in that body, and vice ver/a whatever excites 
heat produces a tremulous motion in the particles of the 
body. Does heat therefore confift in nothing elfe than 
the rapid vibrations of the minute particles of any body? 
or is there an elementary principle of fire diffufed through 
all bodies, which is only excited or brought into aétion 
by any caufe which produces a tremulous motion in the 
particles of thofe bodies? The latter feems moft probable, 
though in folving the prefent hypothefis there is no dif- 
ference whether heat depends on the fimple vibration of 
the particles of matter, or whether it depends on the fire 
which was only brought into action by the vibration of 
thofe particles, provided it fhould appear that the heat 
in every body is uniformly as the vibratory motion 
of the particles of that body.—This I apprehend is the 
cafe, and fhall beg leave to mention fuch évidence as feems 
to render the matter at leaft very probable. 

Philofophers have enumerated five methods by which 
heat it generated, viz. 1. by attrition, 2. chymical mixture, 
3. fermentation, 4. inflammation, and 5. by the Sun. In all 
thefe cafes it appears that the heat depends on a vibratory 
motion which by one means or another is excited in the 
particles of the body. 

1. Heat is produced by attrition, or by the ftriking or 
rubbing of one body againft another. In this cafe there 
can be no doubt that the heat depends on the vibratory 
motion of the particles, hence bedies are fooneft heated 
where the frition is confiderable, provided the bodies have 
alfo a proper degree of elafticity. For the motion once | 
communicated to the particles of an elaftic body, are re- 
tained a confiderable time, and increafed by every fucceed- 
ing ftroke of the caufe which put them into motion. The 

quantity 
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quantity of heat produced in any body by fri€tion, de- 
pends greatly on the body being fit to preferve the motion 
once communicated. Thus a faw fixed in a hand vice fo 
that it may long retain its tremulous motion, will foon be 
heated, whilft the file with which it is rubbed is not foon 
heated, being held in the foft unelaftic hand, whereby the 
vibratory ‘motion of its particles are immediately deftroyed. 
The facility with which -fome bodies are heated before 
others, and with which the fame body may be heated in 
one pofition rather than in another, abundantly prove that 
the quantity of heat produced in any body by friGtion will 
not be as the motion communicated, but as the ftrokes. 
communicated, together with the number of vibrations re- 

tained and communicated in confequence of each ftroke. 
2. The heat which is produced by chymical mixture 
has been the fubject of much fpeculation.—There are fun- 
dry bodies which joined together produce confiderable heat 
as water with oil of vitriol; others produce cold, as falt of 
nitre with water. Why fhould one union produce heat: 
the other cold? It appears in general that all mixtures, 
properly fo cailed, produce heat, all folutions produce 
cold. But in every mixture the bodies undergo a certain 
change in their qualities, wheréas bodies undergo no 
change by folution. This may point out to us the true 
origin of heat in one cafe, and cold in the other, and the 
pores of the one body are fo conftituted as that the minute 
particles or atoms of the other body may penetrate into 
them, a general diflolution of the conftituent parts of the 
body muft enfue, the minute particles being rent afunder 
by the attractive force of the parts; fuch diffolution of the 
conftituent parts of a body neceflarily alters the qualities 
of that body. We may eafily perceive that in the rapid 
union of fuch bodies by which the minuteft particles are 
rent afunder, the vibratory motion of thofe parts muft be 
greatly in creafed. Hence the generation of heat by mix- 
tures. Hence too the heat in fuch mixtures, feems to be 
in proportion to the number of particles, which in any 
body 
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body of a determinated bulk, ruth into union with and de- 
ftroy the texture of one another. 

In folutions or cooling combinations no change is pro- 
duced in the qualities of the bodies. Thus by a folution of 
nitre in water cold is produced, and the falt may be depo- 
fited from the water, or the water be evaporated, and 
neither of the bodies undergo the leaft change. In this 
cafe it appears, that there is no diflolution of the conftituent 
parts of either body, by the attractive force of the other, 
or by the conftruction of their parts; but that the globules 
of one body adhere fuperficially to thofe of the other, and 
the particles of the fluid are fimply charged: with thofe of 
the folid, by which means the vibratory motion of the 
particles is diminifhed, whence cold is neceflarily produced. 

It has been obferved that {pirit of nitre mixed with water 
produces heat, while the fame {pirit mixed with fnow pro- 
duces the moft intenfe cold. This may be probably urg- 
ed as an objection to the above theory of heating and cool- 
ing combinations, under the apprehenfion that {now being 
nothing elfe than frozen water, fhould on thefe principles 
produce the fame effe&ts, on combination with any third 
body. But it muft be obferved, that one is a mixture, the 
other a folution. Water joined with {pirit of nitre produces 
a mixture, the bodies undergo a change of qualities, and 
heat is generated. Pour the fpirits of nitre into fnow and 
nothing will follow, at leaft nothing: has followed but a 
{olution of the fnow in the fpirit. For thefe experiments 
have always been made when the temperature of the 
{fpirits was much below the freezing point of water, fo that 
the {now could not be melted by fuch combination. Hence 
there being no intimate union of the parts, nor any thing 
elfe than a proper folution, cold was generated as in all 
fimilar cafes. 

3- Heat produced by fermentation or putrefaCtion, may. 
be accounted for in the fame manner as that produced by 
chymical mixture, there being no doubt that new mixtures 
are conftantly forming in every putrefcent or fermenting 
body. 4. Heat 
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4. Heat which is produced, by inflammation feems alfo 
to depend on the chymical mixture of bodies. In all bo- 
dies which blaze there is found an acid and mephytic air, 
which feem to abound in thofe bodies in proportion to their 
different degrees of inflammability. The feparation of 
thefe two bodies conftitutes a flame; this we obferve can 
only be effeéted by means of a third body, viz. common 
air. The union of the acid with the water that is fuf- 
pended in the air, and the union of the mephytic with the 
common air, produces two heating mixtures. Hence heat 
is excited by flame. 

5- Heat is produced by the Sun: Does that heat pro- 
ceed immediately from the Sun, as is generally fuppofed, 
or is it mechanically excited by the action of the rays of 
light; The latter is moft probable. We havefeen a variety 
of methods by which heat is produced. They appear in 
different forms, but they all terminate in the fame thing; 
they are different methods of exciting a tremulous moiion 
in the particles of the body. By fome of them the moft 
intenfe heat is produced, and yet in no cafe is there any 
actual addition of fire. When heat is excited by the Sun, 
there is alfo a tremulous motion excited in the particles of 
the body, they are expanded, &c. The phenomena re- 
femble thofe of heat excited by other means, whence it 
feems unphilofophic to fuppofe that there fhould be an ac- 
ceffion of fire in this cafe more than in the others. I there- 
fore fuppofe that all the heat which is caufed by the Bun, 
depends on a tremulous motion excited by the rays of light, 
- in the particles of the body which is heated. Hence it will 
follow that the heat of any body will not be according to its 
diftance from the Sun, but according to the fitne/s of that 
body, to retain and propagate the feveral vibrations which 
are communicated to its particles by the rays of light. Hence 
it is that the air which is very elaftic, when well com- 
preffed by the weight of the incumbent atmofphere, will 
receive a great degree of heat near the furtace of the 
earth, while the light thin air whofe particles are removed 

Voi. I. T to 
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to a confiderable diftance, as on the top of a high moun- 
tain, is always in a freezing ftate within the torrid zone. 

Let us fee how this theory of the generation of heat 
may be fubfervient to the inhabitants of the cometary 
worlds. 

It is evident that comets are furrounded with an at- 
mofphere very different from that of our globe; the 
heighth of our atmofphere is hardly fuppofed to exceed 60 
or 70 miles, while that of a comet is frequently § or 10,000 
miles. Why fhould they have fuch a weight of atmo- 
{phere more than us? This is doubtlefs fubfervient to fome 
very extraordinary purpofe. We may alfo fuppofe with 
great probability, that the atmofphere of a comet differs 
greatly from ours. The particles may be {maller, more 
fubtile, elaftic, and much more eafily heated, whence the 
Sun’s rays may be enabled to warm fuch an atmofphere 
compreffed together by the weight of eight or ten thoufand 
miles, at a diftance from the Sun, in which we fhould 
perceive the moft intenfe cold. This will explain the man- 
ner in which the inhabitants of a comet may be fufficiently 
warm at their greateft diftance from the Sun; but if they 
were proportionably heated on their neareft approach 
to the Sun, their fummer heats would be intolerable; but 
this muft certainly be the cafe if their atmofphere were ina 
permanent ftate, and continued in all feafons of equal den- 
fity and weight. We are certain however from obferva- 
tion, that this is not the cafe; for as the comet approaches 
the Sun, we can eafily perceive its atmofphere greatly 
rarified, and thence rendered lefs fit for generating or re-— 
taining heat. But this is not the principal relief which 
cometarians receive from the fummer’s heat. The atmo- 
fphere of a comet feems to undergo a change which is pe- 
culiar to itfelf. It is removed by the rays of light, and 
thrown off to a confiderable diftance behind the planet. 
It is demonftrable that the rays of light pafs with amazing 
velocity, they travel above thirteen millions of miles in a 
minute; fuch amazing velocity multiplied into their weight, 

however 
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however fmall they be, muft give them a confiderale mo- 
mentum or impelling force, which muft be great in regions 
near the Sun; by this force they repel the extremely fub- 
tile and light particles of air, and drive them off to fuch 
a diftance behind the comet that their weight is hardly per- 
ceived on its furface. The atmofphere being thus repelled 
by the Sun’s rays, and thrown as it were into a fhelter be- 
hind the planet, will be there extended longitudinally in 
the form of a fhadow, being very rare towards the top. 
Every particle near the furface of this immenfe ftream of 
air muft be illuminated by the refra€tion and reflection of 
the Sun’s rays, whence they will exhibit the faint appear- 
ance of a blaze. Thus we are apt to imagine that a comet 
is intenfely hot, and that a prodigious flame proceeds from 
it, while we fee nothing elfe than its enlightened atmo- 
{fphere. 

As the inhabitants of comets are not preffed by day, 
when they come near the Sun, with a thoufandth part of 
the atmofphere which ufually furrounds them, and which 
is doubtlefs the mediate and principal caufe of their per- 
ceiving heat, we may eafily fee how they may be tole- 
rably cool at noon day, on their neareft approach to the 
Sun. 

If we might form any conjecture concerning the life of 
a cometarian, from the annual periods of the world which 
he inhabits, we fhould apprehend that he far exceeds the 
years of anantedeluvian. Or might we attempt to mea- 
fure the continuance of this globe, from the length of time 
which will be neceflary to bring the aftronomy of comets, 
as well as every other fcience to that perfection at which 
they muft doubtlefs arrive, we fhould infer that a fmall 
portion of that time is yet elapfed. On which ever of thefe 
{ubjects the mind is fuffered to ftray for a few minutes, it 
will find fufficient fubje& of a pleafing fpeculation. 


A letter 
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A letter from David Rittenboufe, A. M. of Norriton, to 
William Smith, D.D. Provoft of the college of P hila- 
delphia; containing obfervations of the COMET, which 
appeared in Fune and Fuly, 1770; with the elements of 
its motion, and the TrajeCtory of its path. Communi- 
cated to the Society, Auguft 3d, 1770. 


REV. SIR, 


EREWITH fend you the fruit of three or four 

days labour, during which I have covered many 
Sheets, and literally drained my ink fiand feveral times. St 
is an account, °c. of the Comet which lately appeared, 
and I have no objection to its being made public. I might, 
indeed, have been a little more careful to have the precife 
time of my obfervations, as the near approach of this Comet 
required ten times the accuracy, that 1s neceffary for com- 
puting the place of any planet. Tam, however, quite fatis- 
fied that the fituation I have given its orbit will be found 
very near the truth. 


H Ecircumftances moft remarkable in this comet were, 

its prodigious apparent velocity, the {mallnefs of its 

fize, and the fhortnefs of the time it continued vifible. Its 

velocity was at firft furprifingly accelerated, and before it 

difappeared again retarded, from which its near approach 
to the earth may be inferred. 

I did not fee it till Monday the 25th of June; and from 
its fituation at that time, I expected it would have been 
vifible for many weeks, if not months; and therefore did 
not prepare, with fuch expedition as I might have done, 
for obferving its place with accuracy. Butfrom the 27th 
to the 30th, the weather continuing fair, every evening 
about nine, I took the diftance of the comet from Lucida 
Lyre and Lucida Aquile, with a common Hadley’s quadrant. 

July the firft, it was cloudy in the evening. Ato - 
however, I faw both lucida lyre and the Comet through 
the clouds, and obferved their diftance; but the comet 

was 
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was again hid before I could take its diftance from the pole 
ftar, which feemed to be. about 5 or 6 degrees. This even- 
ing it was diftant from lucida lyre 49°. 17’. whereas the 
evening before it had been but 5°. 42’. from the fame ftar at 
9h. It had therefore moved above 45°. in the laft 25 
hours, and now appeared much brighter than it had been 
before; there being alfo fome appearance of a tail on the 
fide oppofite to the Sun. July the 2d it was cloudy with 
rain in the evening; but in the morning of the 3d about 
3°. I obferved its diftance from the pole ftar, from Ca- 
pella, and from a ftar of the fecond magnitude in Caffio- 
peia, which was the laft time I faw it. 

From the above obfervations, and many very laborious. 
calculations, I have endeavoured to fettle the elements of 
this comet’s motions (fuppofing it to move in a parabola, 
and to be governed by the Sun’s attractive force) as follows, 
VIZ. 

The place of the afcending node - Leo 14°. 21’. 45”. 

The place of the perihelion - - Pifces26%.19'. 28". 

Inclinationofthe orbit - - - - = 1% 49’. 5”. 

Perihelion diftance from the Sun, 

in fuch parts, as the earth’s > 62757,5Log.9.797665 3 
mean diftance is 100000 
The logarithmof itsdaily mean motion = 0.2636300: 
Time of the comet’s being in perihelio, Auguft 8th, 
19". 26’. equal to Auguft 8. 80965 

Its motion dire&t;. that is, according to the order of the 

figns. 

oa thefe elements, and Dr. Halley’s tabula generalis 
motuum cometarum, in orbe parabolico, it will be eafy to 
compute this comet’s vifible place for any time; during 
its ftay in the planetary regions, in this manner. 

Find the difference between the time propofed and the 
time of the perihelion;. that is, Auguft 8. 80965, in days: 
and decimal parts of a day; and to the log. thereof add. 
the log. of the daily mean motion. The fum is the log. of 
the mean motion from the perihelion. To the mean motion: 

fo 
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fo found, take the angle correfponding out of Dr. Halley’s 
table abovementioned, which angle being added to or fub- 
tracted from the place of the perihelion, as the time pro- 
pofed is after or before Auguft 8th, 194. 26’, gives the 
heliocentric place of the comet in its orbit; and, as that 
is fo nearly parallel to the plane of the ecliptic, I have, for 
the more eafy calculation, neglected the reduction entirely, 
which could fcarcely exceed 50” at any time. Likewife, 
to the mean motion, take out of the table aforefaid the 
Logarithmus pro diftantia a fole; from which fubtra& the 
compliment of the log. of the perihelion diftance, viz. 
2023347 always, and you have the log. of the comet’s 
diftance from the Sun. The inclination and geocentric 
place may then be found by the fame method we ufe for 
the planets. 


Examrte. Let the vifible place of the Comet for June 27th, gd. be required. 
From Auguft 8. 80965 
Subtract June 27. 375 
Remain days 42. 43465 log. 1.6277207 
Log. daily motionadd - - - 0.2636300 


Mean motion before perihel. 77.86652. 1.8913507 
Angle correfponding 80°: 5/. 12”. Log. pro diftantia - = = §.2320440 
Sub.-from perihelion } 26°. 19/. 28”. | Compliment log. perihelion 
dift. fubtract t *2023347 
Remains the Co- ‘ when . a 
met’sheliocen-> bP. 6°. 14’. 16” | Cometa © 107082,2 Log. 5.02 
tric longitude f GaQ® 101678,2 car. Searuie 
Sub. from longitude OP. 6°. 1. 7” 


Comet a 5404 Log. 3.7327153 
Difference =I’. 51” ‘Tangent 6.7308977 
Add the Log. of © diftance 4 © 50072280 


Sum 11.7381257 
Subtract the Log. of the Comet 4 3-7327153 


Remains Tangent 34'. 48" 8.005 4104 
Which fub. from vp. 6°. 14’. 16” The heliocentric longitude. 


Remains vs. 5°. 39/. 28 The Comet’s vifible place. 
Place of the node mw. 14°. 21. 45” Defcending. 


Argument of lat. 33°. 7. 29” Sine 9.7905493 
+-Sine inclin. of orbit 1°. 49. sit 8.501411 


—Rad.=Sine heliocent. lat. 1°. 7/. 20/ 8.2919604 


Tangent ditto 8 2920434 
-+-Log. Comet 4 © §-0297093 


13.3217527 


Log. Comet 4 G =3-7327153 3- 7327668 


+Secant 34/. 48’—Rad.=515 


Remains Tangent vifible lat. 21°13. = 9-5889859 Obferved 
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Obferved diftances of the CO ME T, | 
From Lucida | Lucida \Capella \In flexura. Longitude | Longitude |N. Lat.'N. Lat. 
Lyra. | Aguila. ad Coxas, obferved. | computed. \obferved.'computed. 

D. h. : 5 |eafipee | 

Fune 27. 9.| 40°. 44'|, 22°. 6'\- | °. 41! WP 5°. 39 as rs5/i2r°, 13! 
29. 9.122. 25] 18. 8\---- VP 10. vf 10. 12/3 21/39. 47 
30. 9-| §5- 42] 34 50 VS 23. VS 23. 3864. 0/64. 0 

Fuly 2. B54 <> = 1¢\0 9 12°. 7/135° 31 |II 24. 32 a 24- 35|33- 50/33. 29 
3- 15,5, 95. sl - ==] 8 78) TI 27. 29 |I 27. 29.2%. 30]2%. 35 

This laft obfervation was taken by the Rev. Mr. Ewtnc. 

In making the above obfervations, the time (as hath 
been already hinted) was not ftri@tly noted to minutes; 
and therefore a perfec? agreement, between the ob/ferved 
and computed places, cannot be expected. _Befides, the 
comet approached fo very nigh, that an error of 1’. in 
computing its heliocentric place, might produce an error 
of a degree in its vifible place, and more than two degrees 
in its longitude in the figns. 

It is remarkable of’this comet, that in any future re- 
turns, whilft it continues to move in the fame orbit, it can 
never approach the earth nigher than it did thistime. On 
the firft of July, it was about one fixtieth part of the Sun’s 
diftance from us. 

Perhaps, if the apparent diftance of the Nucieus, from 
Some fixed far near which it paffed, had been meafured 
with a micrometer, at different places on the earth conve- 
niently fituated, the SUN’s PARALLAX might, by this means, 
have been determined nearer than we can ever hope for, 
by any other method. 

This comet, notwithftanding its nearnefs, appeared but 
fmall and continued vifible but a few days; and, in all 
probability, had it pafled the earth’s orb but three weeks 
fooner, we fhould never have feen any thing of it. This 
affords ground for a probable conjecture, that there are 
numbers of thefe wandering bodies, which traverfe the 
vaft fpace encircled by the planets, entirely unperceived 
by us. I remember one, about ten or twelve years ago, 
that appeared much fmaller than this, moved very faft, 
and difappeared in a few days likewife. 


Nothing 
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Nothing but the{mallnefs of the prefent Comet can pre- 
vent its being feen at this time (if indeed it be not feen); 
for it muft rife in the morning before day, and continue 
todo foforfome months; but will atlength retire to a prodi- 
gious diftance beyond the reach of the beft glaffes, in the 
26th degree of Virgo, and very little north of the ecliptic. 

The earth’s place June 27th, 14”, at the meridian of 
Greenwich, is computed to be 9* 6°. 16’. 7” and the ex- 
centricity of its orb 168 fuch parts, as its mean diftance 
is 10000. If any one would compute the vifible place of 
the Comet, from the principles above laid down, he mutt 
find the Sun’s place, or rather the earth’s, by the tables 
he makes ufe of, to June 27, 14". at Greenwich, and as 
much as he finds it fafter or flower than g* 6°. 16’. 7” fo 
much muft he add to, or fubtra& from, the place of the 
perihelion, not neglecting feconds, otherwife a very great 
difference might arife in the calculation. 

If the reduction to the plane of the ecliptic be applied, 
50” may be fubtracted from the place of the perihelion. 


NorritTon, July 24, 1770. D. RITTENHOUSE. 


2° Ter Ss. 

DEAR SIR, 

W AS much pleafed with a paragraph in the Gentle- 
| man’s Magazine, for July 1770, by which it appears, 
that M. Melilier difcovered the laft Comet in France, ten or 
twelve days fooner than we did here; becaufe it affords 
another opportunity of comparing this Comet’s motion 
with my theory. 

According to M. Meflier’s obfervation, on the night be- 
tween the 15th and 16th of June, the Comet’s right af- 
cenfion was 270°. 57’. 37” with 15°. 55’. 24" South de- 
clination. The hour of the night is not mentioned, but — 
the place of the Comet was no doubt determined by its 
pafling the meridian, which he fays was about midnight, 
that is at Philadelphia, June 15th, 7°. Time 
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Time of the perihe]l. Aug. 8. 8096 
Subtract June 15. 2916 


Remain Days, 54. 518 Log. 1,736540 
Add the log. of the daily mean motion, 263630 


Mean motion, 100,04 Log. 2,000170 
Angle comaipenting go°. o. 54” Log. pro diftantia a Sole 0,3¢1260 
Which fub. mt Subtra&, - 9202335 
: 356. 19. 28 
the perihel. 
Comet’s dift. from @=CS 125,581 Log. 0,098925 
Comet’s heliocent. Earth’s diftance from ditto 101,627 Log. 0,007011 
long. 8s. 26°. 18/. 34!=266. 18.34 | Secant, 1°. 33’. 41/—Rad. fub. 165 
@do. 8. 24. 44. 53 —— 
PS - I0I,590 2,0206850 
differ. z. $3. 


I 
Let S, (Plate I. Fig. 3.) be the o 
place of the Sun; E, the place} Rem. CP= 23,991 Sum, 10,442340 
of the Earth; and C, of the Sub. CP. Log. 1,380048 
weer Remains Tang. ECS=6 ‘9.062292 
emains Tang. ECS=69, 35/. 3”— 9,062292 
+-heliocent. long. 8s. 26°. 18/.3.4”” 


Log. 
Sub. from CS=125,581 | +4-Tang. 1°. 33’. 41" 8,435490 


The fum is the geocent. place of the Comet, 9s. 2°. 53/ 37” 


Long. of the defcending node los. 14°. 22/. 45! 
Sub. heliocent. long. of Com. 8. 26. 18. 34 


Argument of latitude, 48. 4. 1% Sine, 9871548 
+-The Sine of the inclinat. of orbit 1. 49. 5 3501454 


—Rad.=Sine heliocent. latitude, %. 2%. 9 8,373002 


As the Cofine of 6°. 35’. 3"==ECS 9,997126 
Is to Radius - ~ ~ Io, - = 
So is CP=23,991 ~ - - 1,382922 


To CE=24,15028 15380048 


As CE=24,15028 1,382922 
To CS=125,581 2,098925 
So is tang. heliocent. lat. 1°. 21/. 9” =8,373091 


10,472016 


To the tang. of the? .o 
geocent. lat t Tos of 9089094 
Hence the vifible place of the Comet was VP 2°. 53’. 37” with 7°. o North latitude. ‘The 
right afcenfion and declination I find as follows. 


Let C, (Plate I. Fig. 4) be the place of the Comet; A, the firft point of Aries; AP, a por- 
tion of the ecliptic; CP, perpendicular to it; AR, part of the equator; and CR, perpendi- 
cular thereto. Then fhall AP, be equal tothe complement of the Comet’s longitude—87°. 7’, 
and PC, its North latitude=7°. o’. AR, the complement of right afcenfion; and RC, the 
declination. 

Cofine AP=87°. 7/ 1- - - - 8,701589 

}-Cofine CP=7. 0 - = + = 9,996751 


—Rad.=Cofin. AC=87°. 8. 20”=8,698340 


Rad. ---Sine 79.0 - - - =  19,085895 
—Sine 87°. 8.207 - - = = = 9,999458 


=Sine - - = 7% I. = = = 9,086437 


Vor. I. 
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sSine - - - 7% I. = = = 9,086437 
Sub. from 23. 28 obliquity of the ecliptic. 


Rem. 16°.27/ Sine, 95452066 
qSine - - - 87. 8. 20 9999458 


—Rad. =Sine 16. 26=CR= 9.451518 


Rad.-LCofi. 87°. 8. 20” 18698340 
—Cofine - - 16. 26. 9,981886 


=Cofine AR=87. 1 8,716454 


Which fubtracted from 360, leaves 272°. 59/. right afcenfion. 
Right Afcenfion. Declination South. 


Pete by in om so ya 
But by Mr. Meflier’s obfervation, 272. 57% 15. 55% 
The difference in right afcenfion is, 0° wm and 0°. 30€ in declination. 
Hence it appears, that the obfervation of M. Meffier 
entirely agrees with the magnitude I have affigned the 
Comet’s orbit, and likewife with the time and place of the 
perihelion; but the inclination of the orbit ought perhaps 
to be increafed four or five minutes. I am, 
Ever yours, &c. 
December 2, 1770. D. RITTENHOUSE. 


To Rev. Dr. SMITH. 


: S'S 2 Sane ese oe 


Mr. Rittenhoufe, when he wrote his firft paper, ex- 
preffed his hopes of obtaining a further confirmation of his 
theory of this Comet’s motion, by feeing it on its afcent 
from the perihelion. But it was not then feen (fo far as 
we have yet heard) by any perfon in America. This dif- 
appointment, however, he did not afcribe to any defect in 
a theory which he had endeavoured to eftablifh from the 
beft principles, and with great labour of calculation, but 
to the difficulty of finding a body of fuch fmall fize in the 
heavens; efpecially with fuch a large unwieldy refractor, 
as he himfelf was obliged to ufe. The account, there- 
fore, of M. Meffier’s obfervation, who faw the Comet ten 
or twelve days fooner than we did here, being fo accept- 
able to him, (as it gave a further opportunity of confirm-. 
ing his theory by the above paper of December 22d) I 
imagined that any account of the Comet, after its return 

from 
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from the Sun, would be ftill more acceptable; and there- 
fore, when the Gentleman’s Magazine, for Auguft laft, 
fell into. my hands, I loft no time in fending him the fol- 
lowing, viz, 
‘* Though we were not lucky enough in America to 
“ difcover the late Comet in its afcent from the Sun, yet 
«< | have the pleafure to acquaint you, that it was feen in 
“England. I find in the Gentleman’s Magazine for Au- 
“ cuft, that Mr. Szx fays, he had the unexpected pleafure 
*‘ (to you it would not have been unexpected) of feeing 
“‘ the Comet on its afcent from the Sun towards its Aphe- 
“ fon, and though not vifible to the naked eye, yet with 
“ a telefcope magnifying 25 times, it appeared much like 
“the Nebula in Andromeda’sGirdle. Auguft 22d, half paft 
‘“* two, mané, it had 106°. 20’. right afcenfion, and21°.N. 
“ declination. The two fucceeding days its longitude in- 
*“* creafed daily 1°. 15’. but its latitude both days not more 
“than 5’. Its apparent motion, he fays, was nearly pa- 
“ rallel to the ecliptic. If thefe fubfequent obfervations 
“« agree as well as Mr. Meflier’s previous obfervation, with 
“‘ your theory on this Comet, I think it will thereby be 
“¢ eftablifhed paft doubt. Iam yours, &c. 
WILLIAM SMITH.” 


Mr. RitTENHOUSE’s Anfwer. December 26th, 1770. 


I was favoured with your extract from the Gentleman’s 
Magazine, for Auguft, by which I find Mr. Szx was lucky 
enough to difcover the Comet with his telefcope, after it 
had paft its perihelion, though it was not vifible to the 
naked eye. I have computed the Comet’s place to Au- 
guft 22d, half paft two in the morning, and make its right 
afcenfion 108°. 46’. with 21°. o’. North declination; 
agreeing with Mr. Six’s obfervation entirely in declination, 
but differing from it about 2°. in right afcenfion, which I 
cannot think material, unlefs I knew what method he took 
to determine the right afcenfion of a heavenly body, out of 
the meridian. D. 

N. B. 
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N. B. In the Parabolic Trajectory of this Comet (Plate 
I. Fig. 2.) fuppofe that part, from A to B, a little elevated 
above the plane of theecliptic; and the remainder, from B to 
C, as much depreffed below it; the two planes interfea&t- 
ing each other in the line of the nodes, at an angle of 1° 


49’. 


Some account of the Jame COMET, ima letter from the 
Right Honorable W1tL1AM Earl of St1RL1NG, to WiIL- 
L1aM SMITH, D. D. Provoft of the College of Phila- 
delphia. Communicated to the Society, Aug. 17, 1770, 
viz. 

al aolasicgllaa BASKENRIDGE, June 29, 1770. 


OU have reafon to think me negligent in not com- 
municating (according to my promifes, to you) my 
obfervations of the laft Tranfit of Venus. I now fend them*, 
and you fhould have had them before, but I have been fo 
much engaged in bufinefs the laft twelve months, that I 


have had but little time to think of any thing elfe. 

Laft night, about ten o’clock, I difcovered a new flar, 
about 78°. diftant from the pole. It would pafs the me- 
ridian, I imagine, about midnight, and a little before lyra. 
Its appearance was larger than a ftar of the firft magnitude, 
of a dull light, with a bright fpeck or nucleus, in the cen- 
ter. Itake it to be a comet, and that its tail is from us. 
But whether it be a comet or not, will be determined in a 
few days; for as it changes its place, and the earth moves 
on in its orbit, the pofition of the tail, with regard to the 
earth, muft be altered, and will then appear to encreafe 
in length. } 

June joth. Laft night I again obferved the new difco- 
vered flar. Its appearance was much as it was the night 
before, but I think rather larger. Its fituation was about - 
70° from the pole, and it pafled the meridian with lyra 
almoft half after eleven. I think I have its place fo well 


marked, 
* They are inferted above, P. 125. 
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marked, that in two or three evenings I fhall be able to 
determine its courfe. What further obfervations I make 
before I have an opportunity of fending this, I will add 
hereto. 

July 1ft, The new ftar, which, I no longer doubt, is a 
comet, on his way to the Sun, paffed the meridian laft night 
about twelve o’clock, and nearly half an hour after lyra, 
and was advanced to within 48% of the pole, being alittle 
to the northward of our zenith. It feemed to me to be 
encreafed in fize, the fhape rather more oval than circular, 
the nucleus no longer in the center, but advanced towards 
the northern part of the whole appearance. 

July 2d, laft night at twelve o’clock, the comet was 
nearly Eaft from the pole ftar, and about 8° diftant from 
the pole. 

July 4th. The night before laft, being cloudy, the comet 
was not vifible; and laft night, (July 3d) although the fky 
was clear, the ftars bright, and myfelf on the watch for it 
till day light began to appear in the Eaft, I could not dif- 
cover any appearance of the comet. It muft now be gone 
to the region of light, and we fhall not fee it more until 
its return from the Sun, 

The apparent velocity of this comet, for the laft three 
days of its appearance, has been prodigioufly great, which, 
together with its apparent fize, induces me to think, that 
its real fize is but fmall; and that its path lay at no very 
great diftance from the earth. But thefe matters may be 
better determined, if we have an opportunity of feeing the 
comet again, in its return from the Sun. 


lam, 
Dear Sir, 
Your moft humble Servant, 


STIRLING. 


EQUATION 
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EQUATION of EQUAL ALTITUDES of the SUN, for the Latitude of PurrapeLrata. 
Calculated by JOHN EWING. 
Months | Sun’s Half the Interval of the Obfervations in Time. 
and |Longi-|2h. o/.|zh. 30.| 3h. Sere O.| 4h. 30.) sh. o/.)5h. 30/.(6h. 0%. 
Days. tude. _ _ — — | — om» | a 


M. D.| s. 
Deccm, 2%, 
26, 
3, 
Fan. 55 
10, 


. 25/17 

° 56/17. 

- F953. Q 9.15. 23/16. 

- 35/12. 26/13. 27°14. 41/16. 

4] 9. 32)10. . 48/II. 4012. 41/13. 56)T5. 
58/10. SIj/IX. §1\13. 


I. 0; 9- 

5| 8 x4] 8 42) 9 

10] 7. 26] 7. 53) 8. 

15| 6. 361 7. 3 
5. 48] 6. 12 
S 


PLISS 9S'P 


. 


7 
6 
5 

£. 

4- 
3 
2. 
I. 
°. 


Om Pw 


10. If 

II. 37 

12. 56 

14. 9 

5S. is 
5. Og Of 9. 

. 5| 9. 47]|10. 13/IO. c > , 6. - 49 
1O|1o. 31j10. s8!rT. : " > - 26 
IS|IX. ISI. 41/12. . 5 . : - 55 
20|1I. 5812. 20/12. 18 
25'I2. 3212. 56133. 23/13. 5914. 7. 31 i re . 22 

EQUATION 
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wines ids Eines inde a Ela ali Ba tek 
EQUATION of EQUAL ALTITUDES of the SUN, for the Latitude of Partapetruta. 
Calculated by JOHN EWING. 


Months | Sun’s Half the Interval of the Obfervations in time. 
and /Longi-|2h. 0/.)2h. 30’, 3h. O/.[3h. 30’./4h. o/.'4h. 30/.) 5h. 0'.[ 5h. 20. 
Days. | tude. “ke + + | 


Decemb. 2, 

7. 
12, 
T7. 


An eafy method of deducing the true time of the Sun’s pa/- 
Jing the meridian per clock, from a comparifon of four equal 
altitudes, obferved on two fucceeding days. By Daviv: 
RITTENHOUSE, A. M. of Norriton. Communicated Aug.. 
17th 1770; by Witt1AM SmiTH, D. D. 


H E method of obtaining the true time of the Sun’s 

paffing the meridian, by correting the mean noon, 
deduced from obferved equal altitudes of the Sun, by the 
help of the tables of the equation of corre{ponding altitudes, 
being attended with fome trouble, and: not being fo ready 
as might be wifhed; perhaps. the communication of the 
following method, which I frequently make ufe of, may 
be acceptable, as it is practicable without any tables,.and 
will fave a good deal of labor, when the neceflary corre- 
fponding altitudes can be obtained. ) 

Suppofe, then, there are four fetts.of altztudes obtained 
on two fucceflive days, (viz. one fett in the morning, and 
one in the afternoon each day) the inftrument being kept 
exactly at the fame height both days; then the exa& time 
of the Sun’s paffing the meridian per clock, may be readily. 
obtained by the following— RU LES. 
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Take the difference in the time between the forenoon 
obfervations of the two days, and alfo between the after- 
noon obfervations. 

Call half the difference of the two differences X ; 

And half the fum of the two differences Y. 

Let the half interval, between the two obfervations of 
the fame day, be Z. 

Then, if the times of the altitudes obferved on the fecond 
day be both nearer 12, or both farther from 12 per clock, 
than on the firft day---X will be the daily variation of the 
clock, from apparent time, and Y will be the daily differ- 
ence in time of the Sun’s coming to the fame altitude, 
arifing from the change of declination. And the propor- 
tion will be -- 

24" :¥::Z: E, the equation fought; which will be 
found the fame (without any fenfible difference) as the 
equation obtained from the tables. 

But if oneof the obfervations on the fecond day be nearer 
12, and the other more remote from 12, thanon the firft 
day--- 

Then Y will become the daily variation of the clock from 
apparent time, and X willbethe daily difference in time 
of the Sun’s being at the fame altitude; 

And the proportion will be---24".:X:: Z: E. 

The equation, E, thus obtained, is to be fubtraéted from 
the mean noon, if the Sun’s meridian altitude be daily in- 
creafing; but to be added if it be daily decreafing. The 
reafon of all this is very plain; and an example or two 
will make the method familiar--- 

Suppofe the following correfponding altitudes were 
taken--- 


Morning. Afternoon. 
- m. fee, H. mm. fec. 


D. 
Nov. 8g. 58. 31 % & 9 
Q- .10 1. ,16 a ae 


Required 
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Required the time of the Sun’s paffing the meridian; 
and hence of apparent noon, per clock, November 8th. 
Diff. between the morning ob- pre st 4 

fervations of the two days, g One ee 
Diff. of the afternoon obfervations, 0. 2. 17 


Sum, 5’. 2” 
HalfSum, 2. 31=Y 


Diff. of the two differences, - - 28” 
Halfdo, - - = = 14"=X 
The half interval between the 
two obferv. of Nov. 8th, is, g 
Now becaufe both the obfervations on the /econd day 
are nearer 12 than on the fir? day, X only gives the daily 
variation of the clock from apparent time; and the pro- 
portion for the equation, agreeable to the rule is,--- 
24°.:¥::4:E, Thatis 24°: 2’. 31”::2".2’.49: 12" 
,88=E 
And adding Z, or the half interval, to the forenoon 
obfervation of Nov. 8th, 
We have’. 58’. 31"+2".2'. 49’=12". 1/.20” meannoon, Nov. 8 
Add E, the equat. becaufe the Sun’s 89 
merid. altitude is daily decreafing § +!” 


h 


a. a 49"=Z, 


Which gives the true time of the 
Sun’s paffing merid. per clock,” 
And thus the clock is 1’. 32”,88 fafter than apparent 
time, on the noon of November 8th. 
Or fuppofe the correfponding altitudes as follows,---- 


Morning. Afternoon. 
D. H. m. fec. H. m. fee. 


Nov. 8. Q. 58. 31 2. 4° 39 
9: 10. 4. 16 2. §. 22 


12°, 1/. 32",88° 


Diff. between the morning ob- P 
fervations of the two days, 5°45 
Diff. of the afternoon obfervations 43 


Sum, - 6. 28 
x 


VoL. I. 
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Sum, —_ 6. 28 
"Talf Ditto, - 3.14=Y 


/ 


Diff. of the two Differences, - - 5’. 2 

Half Ditto, - - 2. 31=X 

Half interval between the two ge ge 
obfervations of Nov. 8th, : ht Th, Sees 


Now as one of the obfervations on the /econd day is 
nearer 12, than on the frf, and the other more remote, 
Y is the daily variation of the clock from apparent time, 
and the proportion forthe er agrecable to the rule, is 
aq¢: KXrrZ:E. Or; ag*: 2/542" 22.9, 4" : 12%.9 
anil. 


The mean noon is, 9g 58’.31” +2” 3’. 4"=12n.1'. 
“ 


i 


35 
To which add the equation, E= - - = = 12,9 


And thecorreé&t timeof noon per clock,is - 12.1. 4739 
So the clock would here be 1’. 47",9 fafter than ap- 

parent time. ; 

a em 

Account of the Tranfit of Mercury over the Sun, No- 
vember oth, 1769, as obferved at NoRRITON in Penn- 
Sylvania, by William Smith, D. D. John Lukens, E/7; 
Meffrs. David Rittenhoufe, and Owen Biddle; the 
committee appointed for that obfervation, by the Ame- 
rican Philofophical Society. Drawnup and communi- 
cated, by direction and in behalf of the committee, by 
Dr. SMITH. 


TT H E inftruments ufed in this obfervation, were the 
fame as arealready defcribed, in the Norriton account 
of the tranfit of Venus. 

The forenoon of November gth was, for the moft part, . 
cloudy, and made us almoft defpair of obtaining any fa- 
vourable fight of Mercury on the Sun; but about one 
o’clock the Sun fhone out perfectly clear, and continued 

undifturbed 
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undifturbed by clouds till about half an hour after three, 
which gave us an opportunity, as favorable as could be 
defired, not only for obferving the external and internal 
contaéts at the ingrefs, but alfo for making fome material 
micrometer obfervations. . 

The external contact was noted tothe very fame inftant 
of time by all thethreeobfervers without having any com- 
munication with each other; the fame method, of giving 
fignals to perfons ftationed by the clock, being purfued 
now, as at the tranfit of Venus. 

Mr. Rittenhoufe and myfelf likewife gave the internal 
contact the fame inftant, but Mr. Lukens was 2” fooner. 

A telefcope could not be procured for Mr. Biddle to ob- 
ferve the contacts; but he gave a ready afliftance in the 
parts of the bufinefs. 

The whole work of the day ftands as follows, viz. 

—, ea Inches. 20ths. sooths. 

Nov. 9. . .t Sun's diam. ; S = af per micrometer. 
Mean of thefe gives ©’s diam.=32/. 20”,18. 

Firft external contact. 


Dr. Smith, with a 2 f. reflector. Magnifying power 200. 
Mr. Lukens, with a 42 f. refractor. Magnifying power 140. 
Mr. Rittenhoufe, with a 36 f. refractor. Magnifying power 144. 


Firft internal contact. 


By Dr. Smith, and 
2. 36. 35 Mr. Rittenhoufe. 


2. 36. 33 By Mr. Lukens, * pe obferver having the fame telefcopes, 


and magnifying powers, as at the external 

contact, 

Micrometer meafures of the leaft diftance of the neareft 
limbs of the Sun and Mercury. 


Apparent time. Value in 
- wa, Be: Inches. 20ths, sooths. M. Sec. 

2. O. 5. 04 2. 15,52 
.. > oO. 6. 12 2 50,5 

3- Ig. °. 8. I 3. 31,84 

31. ° Io. ° 4. 23,78 

33. Oo 28, Ir 8. 7,44 


From 31’ paft three, the Sun was conftantly obfcured 
in a cloud that defcended with him, ’till about 30’ paft 
four, at which time he fhone out for about 3’. During 

this 
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this interval the laft micrometer meafure was taken, which 
is therefore a little doubtful, as the Sun entered another 
cloud as foon as the artificial contact of the limbs of © and 
% was formed, and before we could be certain that the mi- 
crometer ftood in the direction of the leaft diftance. The 
firft micrometer meafure is alfo a little doubtful, the mi- 
crometer having been accidentally moved, while we were 
reading off the vernier. Both of them however are near 
the truth; and the other three meafures may be perfe@ly 
depended on. 

On a mean of fundry meafures taken backwards and 
forwards (during the intervals of the other micrometer 
meafures) Mercury’s diameter was found no more than 
8",22. The utmoft attention was paid to this point, as 
one of the moft important obfervations of the whole. 

The following obfervations were alfo taken of the ap- 
pulfes of the limbs of the Sun, and Mercury’s center, 
to the crofs wires of the tranfit telefcope, viz. 


Apparent time. 
. . fec. 
. 30 ©’s Lower limb at horizontal wire. 
. 42 ©’s Precedent limb at vertical wire. 
. 58 &%’s Center at vertical wire. 
31 ©’s Subfequent limb at vertical wire. 
32 %’s Center at the horizontal wire. 
18 *s Upper limb at the horizontal wire. 


H 
3. 
3 
4. 
3. 
30 
3° 


© 
30. 34 ©’s Lower limb at the horizontal wire. 
31. 4 G©’s Precedent limb at the vertical. 

32. 39 %’s Center at the vertical. 

33- 41. ©’s Upper limb at the horizontal wire. 


BpaD 


The other two obfervations of this fet could not be com- 
pleted, the Sun being again hid under clouds, and appear- 
ed no more during that day. 

Several more micrometer meafures of the diftance of the 
neareft limbs of © and ¥ might have been taken, between 
the time of the total ingrefs, and half an hour paft three, 
when the Sun was firft obfcured. Buta meafure of this 
kind, taken carefully once in every 8’ or 10’, was judged | 
fufficient; and the intervals were employed in attempting 
by frequent meafures (as already hinted) to afcertain the 
diameter of Mercury on the Sun, to the greateft poflible 
exactnefs. From 
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From the above meafures, and the appulfes of the Sun 
and planet ito the wires. of the telefcope, a projection of the 
tranfit might be made, were it neceflary. But the chief 
advantages to be derived from obfervations of a tranfit of 
Mercury, are the perfecting the theory of his motions, and 
fixing the longitude of places on the earth. For the firft, 
the leaft diftance of the centers, and the diameters of © and 
%, which may be got from the foregoing obfervations, are 
the moft material elements; and for the fecond, the con- 
tacts and their exact times are fufficient. 

With refpe& to the theory of mercury’s motion, the late 
Dr. Halley hath left but little to be fettled. He obferves 
(Philofophical Tranfadtions, vol. VI. No. 39.) a remark- 
able period in this planet’s motion, wherein he makes 191 
revolutions about the Sun, and correfponding tranfits over 
his difk. Thus, if at the a/cending node, the planet hath 
paffed over the Sun, it will, in 46 Julian years, 4 hours, 
51 minutes, (if there have been 12 intercalations) pafs 
over the Sun again, only 1’. 22” more northerly; or in 
one day more, if there have been but 11 intercalations. 
At the de/cending node, the period is 46 years, 7 hours, 14. 
minutes, or one day more, according as the intercalation 
requires. Thus, if one tranfit of any feries or clafs hath 
been obferved, the times of the following correfpondent 
ones are obtained by addition only; and all we have to do, 
is examine the theory by the obfervations, to fee if it needs 
correction. 

The firft time that ever mercury was obferved on the 
Sun’s difk, was by Gaffendus, at Paris, O&tober 28th, 
1631, O.S; and the late tranfit of November gth, was 
the fourth in that clafs the two intermediate ones, each at 
46 years diftance, being obferved by Dr. Halley, in 1677 
and 1723. ‘This clafs, therefore, will afford as good a 
compariion as any. 

Thus, at Paris, 28th O&ober, 1631, at 10" 28" mané, 
Gaffendus obferved the laft external contaé&t. Whence the 
middle reduced to the meridian of Greenwich was, in the 

aftronomical 
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aftronomical reckoning, O&tober 27, 19" 37’. 55” ; and 
the leaft diftance of the centers, acccording to Dr. Halley, 
3.20”. Taking this as our ground work, let us com- 
pare theory with obfervajion. 


By the THEOR Y. By OBSERVATIONS. 

OSober Middle reduc- Leait dift. |] Middle reduc+} Difference | Leait Ditterence 

ed to Green- of centers. || ed to Green- later in 46/dift. of} more N. 

wich. | wich, years. Cen- | in’ 46 
ters. years, 
Years.\.D. h. m.fec. M. fec. D. h. m. fec.' H. m. fec.jm. fec./ m. fec. 
tft Tranfit 1631%./27, 19.37.55 3+ 20 27, 19-37-55 3 ~¢ 1. 18 
+46, 0, 4.51 fi. 22N. o 5 


2d Tranfit 167.128, 0.28.55 4. 42 28, o. 28. 0 
+46 I, 4.5% +1. 22N. 


| 
3d ‘Tranfit 1723-128, §. 19.55: 6. 4 28, 5. 14. xf 4- 46. 30 5. 56) 
+46] 0, 4.51 +i. 22N, | | 


Neen ne iene 


——_——-—. 4: 47. 22|—-—— 
4th Tranfit 1769.28, to 10.55! 7. 26 128. to. I. alt 
iaresestesemenenagenesseosicesuemesieememapugenanennplle tiietereanptennsepalpbiiehinianasratananantapeseesteorantanteemmetaactian 


Thus it appears, that the obfervations do not quite agree with the theory ; the latitude being 
increafed by the laft tranfit about 4 of a minute more north, than the theory would give, and 
the time of the middle falling about 4/toofoon. Whether this can be accounted for oe are 
examination of the obfervations themfelves, or by any correction in the motion of §’s nodes, 
may be worthy of further enquiry. 


The Sun’s PARALLAX deduced from a comparifon of the 
NorritTon and fome other American obfervations of the 
tranfit of Venus, 1709 ; with the GREENWICH and other 
European obfervations of the fame. By Wittiam 
SmituH, D. D. Provoft College Philadelphia. 


N E can fcarcely enter upon this fubje&t, without 
() admiring the fagacity of the great Dr. Halley, who 
firft conceived the method of afcertaining the Sun’s paral- 
lax (that is, the angle which the earth’s femidiameter 
fubtends at the Sun,) and confequently the dimenfions of 
the whole folar fyftem, either from the total duration of a 
tranfit of Venus, duly obferved in one fingle place of the 
earth properly fituated, or from the difference of abfolute 
time that elapfes between the obfervations of the contaéts 
of the Sun and Venus in different places. 
The latter of thefe methods is what aftronomers in 
general prefer; yet, even in that, a concurrence of fo many 
circumftances 
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circumftances is requifite, that neither the former tranfit 
of 1761, nor, it is feared, this of 1769, will enable aftro- 
nomers to do juftice tothe Dotor’s noble problem in all its 
parts. For it is neceflary 

Firft, That. the different obfervers fhould have good 
telefcopes, time-pieces well adjufted, and the latitude and 
longitude of their places of obfervation determined with 
the moft {crupulous, exactnefs. 

Secondly, That the abfolute difference of time between 
the contacts, at the different places to be compared with 
each other, be fo great, as to. render the unavoidable {mall 
defe&ts of inftruments and obfervation infignificant. 

Thirdly, That all the obfervers be favoured with a ciear 
fky, and the Sun of a fufficient altitude, not lefs than 8% 
or 10% above the horizon. 

Granting therefore, what I believe will not be denied, 
that all the circumftances mentioned under the firft head, 
concurred in favor of the: American as well as European 
obfervations made ufe of in the following deduGtion of the 
Sun’s parallax; yet the abfolute difference of time, being 
on a mean, but about 3'..4”, was fearce one fourth part 
of the greateft abfolute difference that might be obtained 
from obfervations made at two places fituated in the moft 
favourable manner, with refpe& to each other. 

But though this. circumftance did not concur in favor 
of the European and American obfervers, yet, if the Sun 
had been fufficiently high to the former, and as refplendent 
and well defined as’ he was to us, notwithftanding the {mall 
difference of abfolute time between our obfervations, his 
parallax. might have been deduced from them, perhaps to 
as great exactnefs as ever it can be expected from a tranfit 
of Venus. For any two obfervers with us, having eyes 
and inftruments equally good, and taking the fame method 
of judging concerning any phenomenon, could fcarcely 
have differed more than 5" or 6”; and where feveral ob- 
fervers were at one place, it is probable the mean of all, 
might have brought the time within the limits propofed 
by Dr. Halley, that is within 2” of the truth. But 
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But fcarce any of the European obfervers, in the follow- 
ing lift, had the Sunabove 8 highat the external conta@; 
and, at the internal conta&t, in France and Sweden, he 
was {carce 2° above the horizon, and even at Greenwich 
not quite 5° This circumftance therefore, and the form 
Venus put on, hanging to the Sun’s limb by a fort of pro- 
tuberant ligament, muft have rendered it very difficult to 
pronounce the moment of the internal conta@. More- 
over, the whole duration of the ingrefs, or time between 
the contacts, given by the European obfervers, being near 
1’ longer than it was obferved in America, when it ought 
rather to have been fhorter, tends further to fhew that the 
true internal conta& mutt have been paft, before they faw 
the Sun’s light compleated, round the dark body: of the 
planet. 

And here, as Dr. Halley * expreffes it; ** Since Venus, 
like her fex, is exceeding coy, and deigns but in certain + 
ages, to come before the eyes of men, divefted of her bor- 
rowed drefs;”” an American, who has the leaft of the {pi- 
rit of an aftronomer in him, cannot help lamenting for: his 
brother-aftronomers in Europe—men of fame and great 
abilities—that they were condemned, amid horizontal va~ 
pors, only to a tranfient glimpfe of this rare phenomenon 
(/pectaculum inter aftronomica longe nobilifimum ) ; and that 
they could not have fhared with us fome part, at leaft of 
that luxury gazing, which we enjoyed here. 

However, notwithftanding thefe unfavourable circum- 
ftances, the parallax of the Sun, as deduced from the beft 
obfervations of the tranfit 1761, will be greately confirmed 
by the following comparifons of the American and Euro- 
pean obfervations of 1769; efpecially thofe of the exter- 
nal contaéts, which on this occafion, perhaps, are only to 
be relied on. For a difturbance or alteration firft arifing 
on the Sun’s limb, and that at a greater altitude, was cer- 

tainly 

* Venus, guamvis fyderum omnium {peciofiffima, mort fexus fui, fine mutuato cultu ac fplendore afcititie 
in con/peEtum prodire weretur : Hoc etenira fpeCtaculum, inter aflronomica longe noble, inflar ludvs 
rum fecularium, integri feculi mortalibus invident motuumaréta leges. Philof. Tranf. Vol. I. No. roo, 


+ Venus will not be feen onthe Sun again, till the year 1874; fo that fcarce even the grand. 
‘hildren of the obfervers of the laft tranfit will fee the next. 
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tainly acircumftance that could be more eafily judged of as 
totime, than the completion of a fmall thread of the Sun’s 
light, almoft in the horizon. 

But, before I proceed to draw the conclufions, although 
it may be unneceflary to perfons verfed in aftronomical. 
fubje&ts and calculations, yet to the generality of thofe 
who may be readers of the tranfaGtions of an American 
Philofophical Society, and particularly the youth in our 
different feminaries of learning, it may be acceptable to 
fhew the whole procefs by which the conclufions are ob- 
tained, and how to calculate the effe&t which the parallax- 
es of Venus from the Sun have, both in latitude and lon- 
gitude, with refpe& to the conta¢ts here and in Europe. 

It rieed- hardly be obferved that the true place of a planet 
in the heavens; Venus for inftance, is that where fhe 
would be feen if viewed from the center of the earth; and 
that unlefs fhe is in the {pectator’s * zenith, her apparent 
place will be lower than her true place. This difference 
of place is called the planet’s parallax in altitude, and is 
meafured in a vertical circle; being greateft in the hori- 
zon, and decreafing at the altitudes increafe, till in the 
zenith it becomes nothing. The method of determining 
the quantity of this parallax at different altitudes, and of 
reducing into thofe of latitude and longitude, fo as to know 
their effe& on the planet’s place, is as follows. 

Let V. (Plate III. Fig. 7.) be the place of the Sun and 
Venus; ZV, a verticle circle; EC, the ecliptic, PVD, a 
circle of declination; OVN, part of the orbit of Venus; 
and C, the firft point of Aries. 

Then the following things are known, viz; 

ZP, the co-latitude; VD, the declination; VP, its 
compliment; CV, the Sun’s longitude; CD, the right 
afcenfion; and ZPV, the hour angle from noon. 

From thefe data, the parallaxes of Venus from the Sun, 
namely VL, in the vertical, VN, in longitude, and LN, 
in latitude, may be found for any given place and time. 

Vou. I. Y Let 


* This matter being very well explained by Mr. Benjamin Weft, in his account of the Provi- 
dence Obfervations, (p. 104.) need not be repeated here. 
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Let the place be Norriton, at 2". 12’. 50”, the moment 
of the firft external contact, - 
Then, in the {pherical triangle ZVP, we have two fides, 
and the included angle, viz. 
ZP,=49°. 50.29", the co-latitude 
VP,=67. 34 17, the co-declination. 
-ZPV=33- 12. 30=2". 12’. 50”. the time turned into 
deg. &c. 
Hence we get the angle ZVP =49" 55’. 33” 
And thezenith diftanceof ©’scenterZV =33. 9g. 424 - 
Subtract for ¢ higher than @’s center, 15. 18 


Remains the zenith dift. of 9’s lower limb, 32. 54. 24: 
Complement of which is the height i oS ; 
lower limb above the horizon, =S7> $S* 35z 
Affuming now any number for the Sun’s horizontal pa- 
yallax on the tranfit day, let us fay 8”,5212 (the nearer to 
the true parallax the better); then the horizontal parallax 
of Venus will be to that of the Sun, inverfely as their dif- 
tances from the earth; that is 
28887: 101512 ::8",5212:29".9444=¢he hor. paral- 
lax of 9. Subtra&t Sun’s parallax= 8. 5212 


The remainder 21. 4232 = horizontal 
parallax of Venus from the Sun on the tranfit day. 
Then, Radius is to the Sine of the zenith dift. of Venus, 
as her horizontal parallax from the Sun, is to her parallax 
at the altitude aforefaid ; viz. 


the paral. of 
Rad: S. 32°,54' 52452: 21,4232: 1 1",6387=LV{ ah “e 
the alt. 57°. 
Moreover, in the right-angled fpherical triangle CVD, 
we have two fides, viz. 
CV theSun’s longitude=2’*. 1 3°. 20’. 31=73°.20'. 31". 
DV the declination= 22°. 25’. 43”. 
Whence we get CD=71°. 55’. 33” 


And likewife the meridian angle CVD=82° 54’. 21”. 
The 
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The next thing to be foundis OVE, or CVN, the angle 
of the vifible way, whichisgotasfollows. Let 9 ¢o(Plate 
Ill. Fig. g,) be the inclination of the orbit of ¢ with the 
ecliptic= 3° 23’. 20”. Let 6 be @’shorary motion, with 
the menftrual equation, as from Mayer’s tables=143",53. 
and ? @ the horary motion of 9 as feen from © taken from 
HaHey’s tables=238";334. Then, by trigonometry, the 
oe ¢ will be found = 171° 30’. 35”; the complement of 
which ?@A, is the angle of the vifible way=8* 29’. 
a5‘. 

The fide ? 6 is the horary motion ? 46 as feen from the 
Sun=95",418; which encreafed inthe ratio of 2 ’s diftance 
frome, to her diftance from ©, gives her horary motion in 
the vifible way=239',891. 

Now, returning to fig. 7; we had got 

the meridional angle CVD, 
But we had before ZVP, or DVL=49".5 5'.33 
And we have now got the angle} _ 8 
of the vifible way, CVN, 5 7°79*25 


Subt. their fum from CVD, and we have LVN,=24. 29.23, 

Wherefore, in the right-angled triangle LNV (which 
being {mall may be refolved as a plain triangle) having 
found one angle LVN and the hypothenufe LV, we get 
the remaining fides, viz. 

VN the parallax in longitude=10”" 592. 

LN the parallax in latitude= 4. 8245. 

Now the parallax of longitude VN contributes to accele- 
rate the contact of Venus and the Sun, by its whole length; 
but the parallax of latitude LN contributes to accelerate the 
fame by a {pace different from its whole length. 

There are feveral ways of explaining this matter, and 
of converting the fpace LN into a proportionable part for 
acceleration. The following method, given by Mr. Rit- 
tenhoufe, is that which we made ufe of, and is as plain and 
ftridtly mathematical as any. “6 Let 


\. 82°. 54. 21". 


gas, 24. 58 


* This angle, in the Norriton account of the tranfit, was ealled 8°. 28/. 27”, that is near 
1' lefs; the fide G 23 being computed from Halley’s tables, not having Mayer's tables at tha: 


tame. 
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“ Let S (plate III. fig. 6) be the center of the Sun and of 
the circle ABC, whofe radius=97 5” the fum of the femidi- 
ameters of the Sun and Venus. Let D Lobethe true tran- 
fit line, and D the place of Venus’s center at the time of the 
external contaét, as feen from the earth’s center; and B 
its place as feen from any part on the furface of the earth, 
fuppofe Greenwich. MakeB E perpendicular to Do; then 
will D E be the parallax in longitude, andEB in latitude; 
and D L thall bethe whole {pace by which Venus is brought 
fooner into contact with the Sun to a fpeétator at Green- 
wich, than as feen from the center of the earth. 

“« Now if the parallax of longitude only took place, the 
center of Venus would be removed thereby only along her 
true path from D to E, and fo the tranfit would not yet 
be begun. But the parallax of latitude EB makes her cen- 
ter appear to be removed in another dire&tion from Eto B, 
and brings her to touch the Sun’s limb by the fpace.E L 
fooner than if only the parallax of longitude took place. 
The length of this fpace E L, (which is here lefsthan E B) 
may be determined as follows. 

«¢ Having aflumed the Sun’s horizontal parallax as be- 
fore it follows from the Norriton obfervations, that the 
leaft diftance of the centers of the Sun and Venus, as feen 
from the earth’s center, was 610”. Make therefore, 0 S 
=610", perpendicular to Dor; andom=half the parallax 
of latitude BE, calculated as above for the given place. 
Drawn mI, parallel to o L; join S I, which fhall be per- 
pendicular toB L. Make S p, perpendicular to S I, or 
parallel to BL. Then the triangles BEL, 1 m §, are fimi- 
lar; for they are both fimilar toS m p; whence I m: m 
S:: BE: EL. Butm $,=610—m 09, half the parallax 
of latitude already found; and ¥S12mS.2?m I. Thus, 
the three firft terms of the proportion being known, the 
fourth E Lis known alfo. . 

‘“¢ Inlike manner let F be the geocentric place of Venus’s 
center, and H its place as feen at Norriton at the time of 
the external conta&. Draw H G perpendicularto D Lo. 


Then 





ASTRONOMICAL PAPERS. 169 


‘Then F.G will be the parallax of longitude, and G H of 
latitude. Make o n=half the parallax of latitude found a- 
bove. . Draw qn K parallelto DLo. Join SK which 
fhall be perpendicular to H L. Thenthe triangles FHG, 
K Snare fimilar; andK n:nS::HG:GL. Thus 
GL may be found. . Letus, foranexample, take Norriton. 

HG the parallax of latitude, (under the denomination 
of LN) was.already found =4",8245; whence 3 =2",41 
22=on. And oS—on=n$; that is 610’—2",4122 = 
607",5878=nS. Moreover ¥SK*nS2 Kn; That is 
“9752. 607,5878~762"536=K n. Wherefore fince Kn: 
nS:: HG: GL; wehave 762",536:607",5878::4",8245: 
3",8432=GL. 

Thus the parallax of latitude HG=4",8245 eae 
accelerates the contact only by GL , = J0G32 

To which add the parallax of longitude EG, 
found above for Norriton 


And we havethe whole fpace F Lby which 
the contact is haftened at Norriton, by the > =14,4352 
parallaxes both of longitude and latitude 

Now as the motion of gin an hour is 239”,89r;- the 
will require 216",6240f time, to pafs over the above paral- 
lactic {pace of 14”,4.352- And by fo much will the ex- 
ternal contaét be accelerated at Norriton in time; viz. 
216",624. . 

By the like procefs for Greenwich, (ufing fig. 8, where 
we had fig, 7 before), we fhall find the whole parallactic 


fpace, DL=27",0441 


f =10,592 


ee a ade ‘ for the acceleration of ext. 
which gives in time=405",846 contact at Greenwich 


But, 216,624 was theacceleration at Norriton. 


The difference 189‘,222, is the abfolute time, by which 
the external contact fhould have been feenfooner at Green- 
wich thanat Norriton, ifthe Sun’s horizontal parallax were 
truly affumed=8",5212 on the tranfit day. 

But at Norriton theext. contact was obferved, at 2". 12'. 50” 
Add 
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h. m. fee. 
Add for the diff. of merid. of Greenw. & Norriton, 5. 1. 29 


The Sum gives the time for Greenwich, if Pere 
were no parallax mit 2 Be 
But the contact was obferved at Greenwich, at 7. 11. 2 


The difference is the obferved effect of paral.=3'.17"=197" 

But this obferved effe& 197” is greater than the calculat- 
ed effect 189",222 and therefore the Sun’s true parallax 
on the tranfit day is (by this comparifon) greater than the 
parallax aflumed for the calculation, and will be found 
8",8715. 

For 189’ ,222: 197” :: 8"55212:8",8715. 

In like manner, for the internal contacts, after comput- 
ing the parallaxes of ? 4 @in long. and lat. for the refpect- 
ive places and times of obfervation, agreeable to the fore- 
going rules, the parallaxes in latitude were reduced to their 
proportionable {pace for acceleration, by taking the differ- 
ence of the femidiameter of ¢ and ?=918” for the radius 
of the circle (Plate III, Fig. 6) inftead of their fum =975". 


In all other refpects the operation is the fame as for the 
external contacts. 

So far concerning the neceflary preparations. The fol- 
lowing table contains the names of places, their latitudes 
and longitudes, and fuch other requifites as enter into the 
comparifons for deducing the Sun’s parallax from the 
obfervations.— 


EXTERNAL CONTACT. | > |Calculated 

Names of Longitude in Time | rftext. cont. |.c acceleration 
places. Latitude from from app. time. in arn by 

North. Greenwich. !Norriton. || | 

=| F h m.fec. 
405".846 
4os. 852 
405. 841 
495+ 755 
405. 664 
405+ 452 
; 405. 236 
Glafgow, » 2 Wa 4c0. 867 
Upfal, . 46 E. 398. 632 
Stockholm. 59. 20. ‘ . 26 E. 3 - 388 
Mean —_-— 5>12.44+595|| 7. 22.30,55| 2 403. 853 
Norriton 40. 9. 31 |S. I. 29 W. 0.00.00 | 2. 32. 50 | 216. 624 


Greenwich, 

Spital Square, 4 
Middle ‘Temple,} 51. 
Kew, 

Windfor Caftle, 
Shirburn Caftle, 
Oxford, 


. as W. 
. 14 W. 
243W. 
- 57 W. 
4 W. 


mmo g990900 
PROV BPW yyy Ss 
Www ee ee mt 


Diff. 5. 9. 40,25] — | 187. 229 
Thus 
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Thus fubtra¢ting the time of the external contact at Norriton, from the mean of the ten ex- 


ternal contaéts in 


e above table, we have sh. 9/. 40’,25 for the mean difference of engieds 
by the obiervations. But the true mean diff. of long. is sh. 12/. 44,95. ‘The difference o' 


thefe 


two==3'. 4”,7==184",7 is the mean obferved effect of parallax. But the mean calculated 


effe&=187",229. 


Whence 187”,229. 184”,7: : 8’,5212: 8,406. Thus, by one fingle comparifon of the 
mean of the above ten obfervations with the Norriton obfervation, we get the Sun’s parallax on 
the tranfit day—8/,406, agreeing to the laft decimal place with what is got by making all the 


comparifons fe 


ely, and taking the mean of the refults, as in the following table. It would 


therefore have been needlefs to enter down thefe feparate comparifons, if it were not to fee how 
they differ from each other, and which (if any} ought to be rejected. 


Norriton and Greenwich. 
H. m. fec. feconds. 
2. 12. 50 Norriton. 405,846 Greenw. 
5. I. 29==diff. of merid. 216,624 Norriton. 


7. 14. 19 189,222 
7. 1%. 2 Greenwich. 
3- 17197" 
Sun’s Parallax=8",8715_ 
Norriton and Middle Temple. 
% 12. 50 Norriton 405,841 M. Temp. 
5. 1. 4==diff. merid. 216,624 Norriton. 
7..3 3m 189,217 
7. 11. 5} Mid. Temple. 
2. 485=168",25 
__ Sun's Parallaxen7”,5776. 
Norriton and Windfor Caftle. 
2. 12. 50 Norriton. 405,664 Windfor. 
4. 59. 45=—diff. merid. 216,624 Norriton. 
9. Il. 54% 18 


9:04 
7. 8. 30 Windfor. 


+-15",46 


3- 244=204",5 
Sun’s Parallax=9’,2181. 
Norriton and Oxford. 
2. 12. 50 Norriton 405,236 Oxford. 
4. 56. 25==diff. merid. 216,624 Norriton. 
7. Q. 5 188,612 
7. 5. §8 Oxford. 


3. 17197" 
Sun’s Parallax=8’,g002. 
Norriton and Upfal. 
2. 12. 50 Norriion. 398,632 Up/al. 
6. 12. 15==diff. merid. 216,624 Norriton. 


a ee 
9 Upfal. 


8. 22. 
2. 56==176" 
Sun’s Parallax=8”,23399. 


182,008 


7.14. 2 
-+-7",778] 7. 10. 44% Spital Square. 


—20',967] 7. 


6. 57. 8 
87,388] 6. 54. 29 Glafgow. 


—6",008} 8. 24. 


Norriton and Spital Square. 
H. m. fec. feconds. 
2. 12. 50 Norriton. 405,852 Spital Sq. 
5. 1%. 12=diff.merid. 216,624 Norriton. 


189,228 
+8",522 


3+ 175=197",75 
Sun’s Parallax==8",905 Se. 
Norriton and Kew 
2. 12. 50 Norriton. 405,755 Kew.. 
5- ©. I5==diff.merid. 216,624 Norriton. 


389,131 
—3",131 


7 13. 5 
9. 59 Kew. 


3- 6=186". 
Sun’s Parallax=8”, 3804. 
Norriton and Shirburn Caftle. 
2. 12- 50 Norriton. 405,452 Shirb.Caft. 
4. 57+ 32==diff. merid. 216,624 Norriton. 
7.10. 8, 
7- 7+ 


$28 
+9",172 


22 
4 Shirb. Caflle. 


3. 18=198 
Sun’s Parallax=8",9351. 
Norriton and Glafgow. ‘ 
2. 12.50 Norriton. 400,867 Glafgow: 
4. 44. 18=diff.merid. 216,624 Norriton. 
184,243 
25,243 


2. 39=159". 
Sun’s Parallaxx=7!,3537. 
Nurriton and Stockholm. 
2. 12. 50 Norriton. 339,388 Stockholm: 
6. 13: 55=diff. merid. 216,624 Norriton, 
” 8. 26045 ¥82,764 
1 Stockholm. —18",764 
2 44==164". 
Sun’s Parallax—7",6464. 


Mean of the whole, $",403- 


Names 
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TI NTERR AL Cee LaGT. 
- Calcul.|| Thread 


| 

Reg. cir- 
| cumf. in 
| contact. | 


Names of 


places. time,fromjtion in 


obfervers 


- Number o 


Mean 


123 
Norriton, 


» 34 * 15+ 49- 13 | 
. 6! 3 


419, 
238 


meridians of Norriton and 
the three places where > 5. 49. 13 
the reg. circumferences 
are noted in contact, is 
Both the mean diff. of me- 
| ridians, by the ober 5. 46 28 
45==165" 


tions, is 
The diff. of thefe two, is 
the mean obferved effect 
of Parallax, + 
But the mean calculated effect of 
Parallax, is -- 


=2. 


1816123 


And, 181/,6123 :: 165” :: 8”,5212: 7%;742 
Whence, 7,742==©’s Parallax. 


Both thefe refults are the fame as the mean refults of 
rate comparifons in the following table. 


INTERNAL 


Long, injaccelera- |) 


Norriton.|time, by |} 
Parallax 


ICAL anpb 


Long. 
of light time, from 


com- 
plete. 


ae 
2 & 
E 
a 


. 


conds. 

. 29 E. 424,768 
+ 12 474,741 
- 4 424,702 
» IS (424,454 
4% |424,221 

- 3% |424,103 

- 25 423,956 

. 18 {421,01 

- 15 — |418,947 

~ $5 $417,276 
12. 44,95 4232547 
- - {238,975 
1 153,842 


[|7-49-37, 
|}2.30.26 


FE 


tT then wre wee OO 


| In like manner, for the ten places, 
which noted the completion of the 
ithread of light, for the internal con- 
tat; we have 
MM. diff. merid. §. 126 44,95 
‘But, by the obfer- 
vations, the mean$ 5. 10. 11,8 
diff. merid. is 
The diff. of thefe 
Sbiereed cffeed 0.2+33, IS =153,15 
of Parallax, 
But the mean calculated 
effect of Parallax is 
And, 
183,84 : 153",%5: : 8’,5212 : 7,08 
Whence 7’,o8=©)’s Parallax. 
their refpective clafles, got by the fepa- 


183”,842 . 


Oo 


Comparifons from the regular circumferences in Contaé. 


Norriton and Greenwich. 
H. m. fec. Seconds. 


2. 30. 6. Norriton. 423,821 Greenwich. 
5. 1. 29.==diff. merid. 238. Norriton. 


135,821 
—1",821 


7. 31. 35- 
7. 28. 31. Greenwich. 


3. 4==184". 
Sun’s Parallax—=8”’, 44. 
Norriton and Stockholm. 


6. Norriton. 416,769 Stockbolm.|Sun’s 
55.=diff. merid. 233,--- Norriton. 


2. 30. 
6. 33. 


8. 44. 


178,769 
8. 4I. , 


I. 
17. Stockholm. —14",605. 


2. 44.164". 
Sun’s Parallax—7",82. 


H. m. 
2. 30. 
6. 12. 15.==diff. merid. 238,--- 


8. 42 21. 
8. 39. 54. Upfal. 


Norriton and Upfal. 
feconds. 
418,247 Upfal. 


orriton:s 


fee. 
6: Norriton. 


180,247 
—33",247 


2. 27==147". 


Sun’s Parallax=6",95. 


The mean of thefethree comparifons gives the 


Parallax 7,74. 


Comparifons 
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¢ completion of the thread of light. 


orriton and Greenwich, 

feconds. H, m. 
424,768 Greenwich.) 2. 30, 
I. 29. =0diff, merid. 238,975 Norriton. | 5. 1%. 


H, m., fec. 
2. 30. 26. Norriton, 
Se 


7+ 31. SS. 


185,793 7 
7. 29. 18. Greenwich, 


-* SE. 
== 28,793. | 7+ 29 


2 37==2157". 
Sun’s Parallax==7//2006. 
Norriton and Middle Temple, 
2. 30. 26. Norriton 424,701 Mid. Temple, 
5. I. 4.2=diff, merid. 238,975 Norriton. 


J. 3%. 30% 185,726 
7. 28. 49% Mid. Temple. m5", 476 


9. 30 
9, 28, 


2%. 404==160",25, 
Sun’s Parallax==7”,3523. 
Norriton and Windfor. 
. 30. 26 Norriton. 424,221 Windfor. 


2. 3% 
- 59 4h=—diff, merid.238,975 Norriton. 


4 57. 


» 29. 3 185,246 , 2% 

. 26. 37% Windfor. wwI2,246 | 7. 25. 
% 53173". ; 

Sun's Parallax==7",957 

Norriton and Oxford, 

2. 30. 26 Norriton. 423,95 Oxford. | % 30. 

4. 56, 25=ndiff. merid. 238,975 WNorriton.| 4. 44. 

184,975 
—=33,975 


9. 26. 51 


7. 14. 
7. 24. 20 Oxford, 


9. 1% 


fec. 


2. 


. 1s-=diff, merid, 


a 


ivorriton and Spita ware. 

econds, 
424,741 Spital Sq. 
238,975 Norriton. 


195,766 


26 Norriton, 
12==diff, merid, 


38 

154 Spital Square, =~ 43",01€| . 
229 e=142",75, 

Sun's Parallaxxs6",5 48, 
Norriton and Kew. 

26 Norriten, 424,454 Kew. 
238,975 Norriton. 
185,4 79 

41479 


41 
17 Kew, 


2. 240144", 


Sun's Parallaxes 6/6156, 


° we} TET” 
Worriton and Sbirburn Caftle. 


26 Norriton, 


424,103 Shirl, Caff, 
32==diff, merid, : 


238,975 Noerriton. 
185,128 
31,128 


58 
24 Shirb. Ca/lle. 


34=015 4", 
Sun’s Parallax==7!,0846. 
Norriton and Glafgow. 
26 Norriton. 423,01 Glafgow, 
18=sdiff, merid. 238,975 Norriton. 


182,035 
== 33'',035 


44 
15 Glafyow, 


2. 3I==T51. 
Sun’s Parallax==6,956r. 
Norriton and Upfal. 
2. 30. 26 Norriton. 418,947 Up/al. 2. 30 
6. 12. 15==diff.merid. 238,975 Worriton.| 6. 13. 


8. 42. 41 
8. 40. 16 Upfal. 


a SS 


379:972% 
—34",972 


4. 


8. 4 
8. 41. 


% 


2g=149’, 
Sun’s Parallaxex69748. 
Norriton and Stockholm. 
26 Norriton. 417,275 Stockbolm. 
SS=adiff. merid. 238,975 Norriton. 
17853 
8 we! 53. 


2r 
47 Stockholm. 


2. 2§=e145", 
Sun’s Parallax==-6,365 4. 


4 


34en154'. 
Sun’s Parallax ==7,"3599. 


Let us next fee what parallax 


of the Sun will be got 


from the Philadelphia obfervations, compared with thofe 
made at the ten places above fpecified; wherein a fingle 
comparifon will be fufficient, fince the refult will be the 
fame, as from a mean of the ten comparifons made fepa- 


rately. 


Vou. | Z 


PHILADELPHIA, 
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PHILADELPHIA, and Ten Places in EUROPE. 
ExTerNAL Conracr. 
H. m. fec. feconds, 
2. 13. 46,6 Philadelphia mean of 5 obferv. 403,853 mean parallax for the ro places. 
5. II. 52,95==mean diff, merid. 215,12 parallax for Philadelphia, 
7. 25. 39,55==time for the ro Pet diff. 188,733==calculated effect of parallax. 
without parallax, 

7. 22%. 30,25==mean ofthe obferved times. ce o"",567. 
Diff. 3. 9,3=189",3—=mean obferved effect of parallax. 

Whence, 1887,733 : 1897,3 :: 8,522 : 8",5468==£}'s parallax on tranfit day. 


INTERNAL CoNTACT- 
H. m. fec. feconds. 
2. 31. 28. Philadelphia mean of 5 obferv. 422,817 mean parallax for the ro places. 
5. 11. §2,95==mean diff. merid. 237,94 parallax for Philadelphia. 
7. 43. 20,95=time for the Ic places Diff. 184,877==calculated effect of parallax. 
without parallax. 

7. 40. 37,8=mean of the obferved times. —21,/727 
Diff.2. 43,15=163",15 mean obferved parallax. 

Whence, 184”,877 : 163’,15 :: 8’,5212 : 7”,5198=#:4's parallax on tranfit day. 


Thus, by the External Conta, we have the Sun’s Parallax— 
feconds. 
From the Philadelphia Obfervations 8,5468" 
And from the Norriton Obfervations 84060 


16,9528 
The Mean of both is, =8/ 4764. 
2 


In like manner, by the Znternal Conta, we have the Sun’s Parallax— 
feconds. 
From the Norriton obfer- 7,74 comparifon, reg. circumf. in conta. 
vations. 7,08 comparifon, thread of light complete. 
From Philadelphia os 


vations, 7,52 comparifon thread of light complete. 


22,34 
The Mean of thefe is, ==*4'! 4470 


3 


Now the mean parallax thus got by the comparifon of 
all the ten external contaéts in the above table, with thofe 
of Philadelphia and Norriton, being 8”,4764 on the tran- 
fit day, is nearly the fame that was got by the beft obferva- 
tions in 1761, and gives 8",6045 for the Sun’s horizontal 
parallax at the mean diftance. And there is reafon to 
think, that is as large as perhaps any good obfervations 
will give it. 


But 


* In the eomparifons with the Greenwich internal contaéts, the obfervation of Mr. Dunn, as differing 
fovonfiderably from the reft, was left out; but in thofe of the external conta, it was included, If it be 
included at the internal contaG alfo, the mean of the whole will be 7!,362, infiead of 7",447. 
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But the Aftronomer Royal writes me, that he has under- 
taken the final fettlement of this matter; and, no doubt, 
he has feveral obfervations (whereon to found comparifons) 
that have not come to our hand, and will likewile confider 
every nicety that can enter into this truly delicate calcula- 
tion, making the proper allowances for the difference of 
telefcopes, &c. I therefore thought it needlefs to be very 
particular in my comparifons, and contented myfelf with 
thofe places whofe latitude and longitude could be well 
depended on, and where the fky was clear, and the Sun 
any tolerable height above the horizon. Indeed, fome of the 
ten places in the above table ought, perhaps, to be rejected. 
The longitude of Glafgow, for inftance, does not feem 
fully determined. For the eclipfes of jupiter’s fatellites, 
obferved there by Dr. Wil/on, would give the longitude 
different from what the Doétor calls it in his account of 
the tranfit. If that obfervation were left out, the mean 
parallax would come outa {mall fraction larger by the ex- 
ternal contact. 

As to the parallax deduced from the internal contact, 
viz. 7",4470n the day of the tranfit, I think no dependence 
can be placed upon it, for the reafons given above. For, 
unlefs our internal contacts had all been noted about 22” 
later, they would not give the fame quantity of parallax 
as the external contacts. And the truth of obfervation 
would by no means permit us to lengthen out our internal 
contacts fo much; for, in 22” after the times noted by us, 
Venus appeared not only furrounded wholly by the Sun’s 
light, but a confiderable way within his difk. And indeed 
the aftronomers in Europe, feem fenfible of the little de- 
pendence that can be placed on obfervations made fo near 
the horizon, as thofe of the int. cont. 

Monfieur Ferner writes from Stockholm, that he is more 
furprized that “ the times or the contacts fhould agree fo 
well together than he is at their difference. For the near- 
nefs of the Sun to the horizon, and the extraordinary quan- 
tity of vapors with which the atmofphere was loaded, not 

only 
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only caufed the limb of the Sun to tremble and undulate, 
but gave it, as it were, the form of a large faw, the emi- 
nences being luminous, and the cavities black, which 
fhifted places like a tempeftuous ocean.” Thefe things 
made it difficult to fix even the time of the external contact 
to greater certainty than 5 or 6 feconds; but, at the inter- 
nal contaét, he found difficulties of another kind. For 
‘* when he thought Venus ought to be entirely within the 
Sun, the luminous cufps did not join immediately behind 
her; but on the contrary, fhe feemed to carry the limb of 
the Sun along with her, which appeared to bend towards 
her, leaving a black cavity in his limb; and the body of 
the planet, though he thought he faw it all within the Sun, 
ftill fhot out a black column or ligament towards his limb.” 

It was intended to have compared all the other Ameri- 
can obfervations (as well as thofe of Norriton and Phila- 
delphia,) with the European obfervations, for deducing 
the Sun’s parallax; but I could only find leifure to make 
the calculations for two places more, viz the Capes of Dela~ 
ware, and Bafkenridge, New-Jerfey. Mr. Biddle’s exter- 
nal contact at the Capes, compared with the ten places a- 
bove, gives g’,254 for the Sun’s parallax on the tranfit 
day; and deducting 8” of time, by which he thinks he 
noted his internal contaét too late, on account of the tre- 
mulous motion on the Sun’s limb, occafioned by the denfe 
vapors from the fea, that conta gives 8”,862. The ex- 
ternal contact (obferved at Bafkenridge, by Lord Stirling) 
gives, on a like comparifon 7”,756, and his internal con- 
tact 8”,1668. 

His Lordfhip has not yet had an opportunity to afcertain 
the longitude of Bafkenridge with the neceflary precifion; 
and the contacts by Mr. Biddle being about 16” later, than 
they ought to be from his difference of longitude (allowing 
for parallax) compared with Philadelphia and Norriton; he 
apprehends that the time of his clock could not be depend- 
ed on nearer than to about one quarter of a minute, hav- 
ing only a very {mall equal altitude inftrament mounted 

on 
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on a theodolite, to regulate by, and the wind very high on 
June 2d. | In otherrefpeds, there cannot by the leaft doubt 
of the accuracy of his obfervations, having an excellent te- 
lefcope, and acknowledged abilities for the ufe of it; nor 
can there be an uncertainty of fo much as 3” of time in 
the longitude of his obfervatory, in refpect to the places 
abovementioned. 

Neverthelefs, if the parallax of the Sun deduced from 
thefe two obfervations of the external contact, be joined 
with thofe of Norriton and Philadelphia, and the mean of 
all the four be taken, it will give 8’,4907 for the Sun’s 
parallax on the tranfit day, agreeing exceedingly near with 
what was got before by the comparifon from the Philadel- 
phia and Norriton external contaéts, viz. 8",4764. 

There is one {mall nicety, which the extreme ftrictnefs 
of the modern aftronomy might have required to be taken 
into the foregoing calculations; and which was not thought 
of in time. In the hypothefis of the earth’s being an ob- 
late {pheroid, the true latitude of places is more fouth than 
the apparent latitude, or that deduced from obfervations. 
Thus, the calcul. were made with lat. 4o°. g!. 31” for 
Norriton. 

But, on account of the fpheroidal 9 

figure of the earth, fubtrac, om a 2 


Remains the true latitude, that 

fhould have been ufed in the =3Q- 54. 53 

calculation, 

In like manner the latitude for Greenwich fhould be 
51°. 14/. 19", inftead of 51°. 28". 37”. 

Moreover the horizontal parallax affumed in the calcu- 
lations, being to be confidered as the equatoreal parallax, 
fhould bear afmall reduétion likewife for different latitudes. 

With this redu@tion, therefore, both of latitude and pa- 
rallax, the calculations for Greenwich and Norriton were 
repeated, and the Sun’s parallax came out, for the external 
contact 8”,805, inftead of 8",8715. The difference is fo 


{mall, 
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{mall, that it was not thought worth while to repeat any 
more of the calculations on that account; efpecially as the 
final determination of the Sun’s parallax, from the late tran- 
fit, as was hinted already, will not be left to depend on our 
calculations in America. I fhould have been glad, if time 
had permitted, to have gone over the work a fecond time, 
to be fure of its correctnefs. Someof the calculations were 
made by Mr. Rittenhoufe and myfelf jointly, and of the re- 
fidue, made by mytelf fingly, which were the greateft part, 
we have here and there feleed out fome re-examination. 
And though, among fuch a multitude of figures, as necef- 
farily entered into thefe calculations, it is difficult to avoid 
miftakes wholly, either in writing or printing, yet I think, 
there can be none of any fignificancy. 


METEOROLOGICAL OBSERVATIONS made at Philadelphia, in December, 1770; and in Fanvary, 
and part of February,1771. By Tuomas Coomss, £/y. Communicated by Dr. Smitu. 
HOUGH part of the following obfervations ought not, in the order of time, to come 
into this volume, yet the fingular moderation of the weather, for more than ten weeks of 
what is ufually the fevercft part of our North-American winters, makes it proper not to fepa- 
rate obfervations which many people will with to preferve entire, for a comparifon with future 
winters, when we fhall be favoured with any of the like mildnefe. 


DECEMBER, 1770, 


Therm! 
Farenb.| 
op. | in 
Eta 
39 . 
27 132 | ditto. i 13 9 2+} 30. 
30 132 | ditto. |} {2Pp-m. 30, 
6 |29 | ditto. | fai 1 19 9 2M. 29. 
3 133 .w.n.w.' do. 2pm. 29, 
18 132 | f, w. . 20g a.m. 29. 
35 [35% Ww. | J a7 9 %m.) 29. 
38 140 { ditto. | d 12 p.m.| 29, 
434/434 n. w. do. 22,9 aM.) 29. | 
31 136 : ditto.; fai 2p.m.| 29. 
364'36F on. » 23 9 3) 29. 
35 137 | w. = ;2 pm. » 62134 '374n.0 
33 (36 | fw. 24 9 4m. s 27 132 | fw. 
36 \40 j ditto. . 2 p.m. > 3r 32 |. Ww. 
6 (46 | ditto. | do. 25 9 aM.) 30. 28 32] n. 
384 41 | ne - || °)2 p.m, 
41 | ditto. . ‘| 269 am. 
43 143} 0. : \2 p.m. 
+143 143 | ditto. . 2719 a.m. 
354141 | n. w. 28.9 a-m.| 30. 
38 |41 | ditto. 2p.m.| 30. 
n. w. | fai 29,9 a.m.) 30. 
39 139 | w. . 3019 8m. | 30. 
30 133 ° 2p.m.) 30. 
39 [41 | fw. . 23]9 %M., 29. 
44% ditto. . z 2 p.m. | 29. 
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° ° > ANU. 
“ Snow the preceeding night. + Rainattimes, ¢ A fharpfroftin thenight. § ine in 
the night. 





n. w. cloudy. 
do. | fair. 
f. w. 


n. 


n. do. 
n. e. dy e.!rain. tt 
in.¢. bye} do. 


n. do. w.. |cloudy. 


J) 
1354) f. w.. ‘clou. 2 p.m. s 2 do. 


* Raininthe night. +Sharpfroftinthenight. +And fun-fhine. § Andwind. || And 
wind. Snow inthenight. +} And wind ;—fnow in the night, and early this morning. 


FE-B RU A R Y,' 19721. 
Weather. 


Fair and windy. 
Fair. 
Ditto. 
Clouds, and fun-fhine at times. 
-m. fair. 
3!2 p.m.| 30. 14 . | cloudy. 
9 a.m. . a fair. 
2 p.m. . 8F Af. w. | Ditto. 
g a.m.} 30. - w..| fair and windy—Smart froft in the night.- 
2, pem. . IZ ° Ditto. : . 
69 2 ™-| 29- 92): . dye.| fair; intenfely cold this morning. 
2p.m.| 30. 32 . w. | cloudy. 
g a.m. 4 #) n. rain; fnow in-the night. 
7 2p.m.| 29.52 35 . w. | Ditto. 
8/9 a.m.| 29. 8 354, do. | fair—much rain and wind at night. 
pa.m.} 28. 33 i f{. w. | cloudy and ftormy ;—a remarkable high tide. 
2 p.m.| 28. 1141 w: £. w.| cloudy and windy. 
Ic}) a.m. ‘ 73, " fair and windy. 
»p-m.| 29. 7 | 28 - | Ditto. 
I11) a.m.j 30. 4! : e. | overcaft. 
ya.m.} 29. #{ 384 " foggy;—much rain in the night. 
12), p.m.| 29. 33 i354' n. w. | wind and Sun-fhine. 
yam. s do. cloudy and very windy—Delaware. full of ice. 
3h, p.m.| 29. 84) . | wind and Sun-fhine. 
9 a.m.]} 29. overcaft. 
34 " fun-fhine. 
1! 222128 | n. w. | fair. 
° ot tt do. | Ditto. 
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The thermometer marked open air, is fufpended in a 
North window, about thirteen feet from the ground, the 
cafement of which ftands on ajar. That marked in doors, 
hangs in an open entry of a ground floor, the door of 
which fronts the eaft. ‘Theformer thermometer was made 
by the late ingenious Mr. Ayfcough, and compared with 
one made by the accurate Mr, Bird; the latter was made 
by Mr. Nairne, and compared with that of Ayfcough, with 
which it agrees. 

From the accounts of the weather at Plymouth, in Eng- 
land, in January, 1768, as publifhed in the 58th vol. of 
Philofophical tranfactions, it appears, the greateft cold there, 
was on the third and fourth days of that month, when 
the mercury in the thermometer fell to 20 degrees. The 
greateft height was on the 14th, when the mercury ftood 
at 49 degrees; wind at S. W. 


(8 ENTE ALLL. SLE IEA NOL LEE IIE I RSE A SH 


Sect. II. 
ESSAYS onAGRICULTURE, 


An ESSAY on the cultivation of the Vinz, and the mak- 
ing and preferving of Wine, fuited tothe different climates 
in North-America. By the Hon, Edward Antill, Efq; 
of New-Jerfey. Communicated to the Society 


By Charles Thom/fon, with the following 


Extract of a Letter to him. 
DEAR SIR, 


H AV E at laf, after many hard flruggles, and many 
a painful hour, labouring under a tedious diforder, fi- 


nifbed the effay on the cultivation of the Vine, dc. 
which I now fend you. | 
Nothing but the love of my country and the good of man- 
kind could have tempted me to appear and expofe my/elf to 
publicview. Ihave, to the utmoft of my frill and know- 
ledge, 
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ledge, endeavoured to lay opén and explain every part of this 
undertaking, yet new.to America; though an undertaking 
as antient at leaft as the days of Noah ; and yet what feems 
ftrange to tell, it is an art that has not yet arrived at per- 
Settion, but is fill vifibly capable of ae effential improves 
ments. That America /bould give the finifhing firoke at laft 
to a work, that has been in hand above four thoufand years ; 
aud what is fill more frange, a work every part of which, 
is an venice as 6 attended to; I fay that the completing 
of fuch a work fhould be left to the genius of America, no 
_ doubt wonld give the people of America a good deal ? plea~ 
Jure. That this will be the cafe, I cannot yet take upon 
me to fay; but I think there are fome hints now offered, 
which if fleadily purfued, and improved by eafy experiments, 
the making of wines and the preferving them, will foon 
arrive at greater perfedtion, than yet it has been done. 

The fucce/s and perfection of every undertaking depends 
upon Jetting out right: Indeed the people of America have 
greatly the advantage of the people of Europe, in things of 
this nature, becaufe we begin where they leave off, and we 
are free from the force of all their prejudices and erroneous 
cuftoms ; but then we muft determinately adt like men, and 
judge for ourfelves, and not implicitly follow them, without 
the ufe of our own reafon: Let us then fuppofe that every 
art is capable of improvement, and let the people of America 
try the frength of their own genius. They may hit on 
things, that have not been thought of before ; for we yeare 
ly fee, that thearts and fciences too, meet with conftant ad= 
ditional improvements ; and why /hould the people of Ame 
rica be fecluded from the honour and pleafure of being fer- 
viceable to mankind in their turn. We muff expect to meet 
with all the difcouragements, that the artifice of France, 
Spain and Portugal can give us; we fhall be told, that our 
country is teo new, our foil is not fit, and our climate is the 
revere of that of wine countries; befides that without the 
help of experienced vignerons it will be impoffiible for us to 
make any hand of it; that as to books, they are Jo erroneous, 

Vou. I. Aa that 
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that there is no dependence upon them, andabundance of fuck 
fiuff. But let not the people of America be dupes to France, 
or any fet of defigning men. 

Why the people of America, that trade in wines, fhould 
give oppofition to the undertaking, I cannot conceive. They 
and their children will be dead and gone, before it can ar- 
rive to fuch a pitch, as to interrupt their trade; befides it 
muft, when brought to perfection, be a double advantage 
to fuch men; for it 1s well known, that the wine merchants, 
in all wine countries, gain more by wine than the people 
that make it; and their gain will fiill be increafed, when 
they come to fend it home to the mother country. 

The papers I fend you are only a rough draught, as you 
will cafily difcover; [have not firength to go over it again, 
to range all the parts under different heads, in order to re- 
dace them to proper chapters for the eafe of the reader; I 
muft leave that to the printer, and to thofe that direct the 
prefs. 


lam, @°c. 


Monmouth, New-Jerfey, 
Shrewfbury, May 10 1769. 


An Effay on the CutTivaTion of the VINE, rc. 


H E vine, if confidered in its full extent of pleafure, 
profit and ufefulnefs to man, challenges, next to 
what affords us bread, the chief place among the vegetable 
creation; its fruit, when thoroughly ripe, is‘ pleafing to 
the eye, grateful to the tafte, comforting to the ftomach, 
refrefhing to the body when eaten with caution and mo- 
deration, and greatly. contributes to health. Its juices, 
when expreffed and rightly fermented and purified accord - ° 
ing to art, partake of a noble {pirit truly homogeneous and 
fit for the ufe of man. They gladden his heart, remove 
to 
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toa diftance his troubles and cares, caufe him to forget his 
poverty and low eftate, and raife him to a level with the 
rich and great: They enliven his thoughts, exhilerate his 
{pirits, cheer his foul, and for a time make him as happy as 
his prefent condition is capable of. Wife and happy is 
the man, that fhuns excefs, that prudently avoids turning 
this cordial into a cup of poifon, and moderately enjoys the 
blefling with a thankful heart. 

Wine.is a very confiderable branch of trade. The 
many advantages that muft arife to the Colonies from the 
making it, as well as to the mother country, are fo great 
and fo very well known, that I need not go about to de- 
{cribe them at large; to touch upon them is fufficient, 

The planting of vineyards, the cultivation of vines, the 
making of wine, and cafks to preferve it, muft employ and 
give bread to a great number of people; the freight and a 
profitable remittance, muft enrich the merchant; and the 
being fupplied from the colonies with wine, in exchange 
for her manufactures, muft be a confiderable faving to 
Great-Britain. 

I know full well, that this undertaking being new to my 
countrymen, the people of America, will meet many dif- 
couraging fears and apprehenfions, left it may not fucceed. 
The fear of being pointed ator ridiculed, will hinder many: 
The apprehenfion of being at a certain expence, without 
the experience of a certain return, will hinder more from 
making the attempt; but let not thefe thoughts trouble 
you, nor make you afraid. You have a friend for your 
guide, who will not deceive you, nor miflead you: One, 
who by experience, knows, that the thing is praCticable 
here, where the country is open and clear; one who looks 
upon you all his children, and with the fondnefs of an af- 
fectionate father will take you by the hand, and lead you 
with plainnefs and honeft fimplicity, through all the dif- 
ferent operations, till you become mafters of the whole, 
and then with pleafure and delight will look on and fee you 
reap the profits, to your full fatisfation, of all your ex- 
pence and labour. Whoever 
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Whoever confiders the general climate of North-Ame- 
rica, the foil, the feafons, the ferenity and drynefs of the 
air, the length and intenfenefs of the heat, the fair and 
moderate weather, that generally prevails in the fall, when 
grapes are coming to maturity, and arrive at their greateft 
perfection; whoever compares the prefent ftate of the air, 
with what it was formerly, before the country was opened, 
cleared and drained, will find, that, we are every year faft 
advancing to that pure and perfe& temperament of air, fit 
for making the beft and richeft wines of every, kind. 

Such has been the bounty and goodnefs of heaven, that 
there are vines adapted to every country, to every region, 
from fifty degrees both north and fouth latitude down to 
the equator; and the countries beyond thefe may eafily be 
fuplied by traffic, fo that all the fons of men may partake 
of this general, this univerfal, blefling. 

It is not every vine, that is fit for every country: Some | 
are earlier, fomeare later ripe; fome are tender and delicate, 
and will not ftand the feverity of winter, others are hardy 
and robuft, and will ftand any weather: Hereafter I thall 
range them in proper and difting claffes, and adaptthe dif- 
ferent forts by name to the different climates in America, 
where they may be propagated with fafety and to the beft 
advantage. 

A vine, from a ftick or cutting, begins to bear fruit the 
third year, the fourth year it bears more, and the fifth year 
you may make wine; and for your greater encouragement, 
from that time until it attains the full age of man, it in- 
creafes in value and yields a richer wine; and if from the 
beginning, it be carefully pruned, duly manured and pro- 
perly cultivated, it will generoufly reward you for all your 
labour, expence and care, and will hold good above an 
hundred years, as moit writers affirm. But then it muft 
be tended by a careful and fteady hand. It will not bear 
to be flighted, or neglected. If you do not manure the 
eround and keep it in good heart, your vine will bear no 
fruit; if you neglect to cultivate the foil and keep it clean, 

your 
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your fruit will be knotty, and ftarved, and will not come 
to maturity; if you fuffer the ftakes or props to fall, and 
your vine to fprawl on the ground, the fruit will not ripen, 
but remain auftere, and will not make good wine. Wine 
is too rich a juice to be made from a barren foil, or by lazy 
idle flovens. Such men fhould never undertake a vine- 
yard. They not only hurt themfelves, and bring the thing 
into difcredit, but hinder others, who are fit for the under- 
taking, from making theattempt. Ifa vineyard does not fuc- 
ceed, the faultisinthe man,notin thevine. It will flourith 
and profper under a careful diligent hand; but it will de- 
generate and run wild under the hand of {loth and idlenefs. 
A gentleman of Rome, who took great delight in vineyards, 
fome of which he had raifed with his own hands, wrote a 
very elegant piece upon the culture of vines, and in the 
moft pathetic terms recommends it to the people of Italy, 
as the moft profitable, as well as agreeable amufing under- 
taking. Among many other encouragements, he tells 
them this ftory: ‘“ Pavidius Veterenfis, a neighbour of my 
uncle, had a vineyard and twodaughters. Upon the mar- 
riage of one of them, he gave with her as her dowry, one third 
of his vineyard; and then doubled his diligence, and cul- 
tivated the remainder fo well, that it yielded him as much 
as the whole had done before: Upon the marriage of the 
other daughter, he gave with her one other third of his vine- 
yard; and now having but one third part of the whole left; 
he fo manured and cultivated it, that it yielded him full as 
much as the whole had done at firft.”” 

This ingenious author accufes many of his countrymen 
of having begun this work with feeming refolution, and of 
having carried it on for fome time with afliduity, but be- 
fore they had brought it to perfection, they flagged, and for 
want of fteadinefs and a little longer perfeverance, loft their 
money, their labour, and all their profpe&ts. At the time 
he proves to a demonftration, from exact and minute cal- 
culations, the great advantages of vineyards notwithftanding 
the great expence the Romans were at in buildings, inclo- 

fures, 
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{ures, workmen and magnificent works, and brings his 
own vineyards, which were well known, as proofs of all 
he had faid. 

I fhall take the liberty to conclude this introdu@tion with 
a fhort but pretty defcription of the vine, which Cicero, 
in his beautiful tract upon old age, puts into the mouth of 
Cato. 

The vine that naturally runs low, and cannot rear itfelf 
without a fupport, is for this.end provided with tendrils, 
by which, like fo many hands, it lays hold on every thing 
it meets with, that may raife it, and by thefe aids it ex- 
pands, and becomes fo luxuriant, that to prevent its run- 
ning out into ufelefs wood, the dreffer is obliged to prune 
off its fuperfluous wandering branches; after which from 
the ftanding joints, in the enfuing fpring, the little bud 
called the gem, pufhes out the new fhoot, wheron the ten- 
der young grape is formed; which gradually fwelling by 
nourifhment from the earth, is at firft auftere to the tafte, 
but guarded with leaves around, that it may neither want 
due warmth, nor fuffer by too fcorching rays, it ripens by 
the Sun’s enlivening beams, and acquires that delicious 
fweetnefs and beautiful form, that equally pleafes both the 
tafte and the eye; and then enriches the world with that 
noble liquor, the advantages of which I need not name, 
Yet it is not the fenfe of thefe, nor of all the advantages 
of hufbandry, that fo nearly affe& us, as the pleafure I 
find in their culture alone; fuch as ranging the vines and 
their fupporting perches in exact and even rows, in arch- 
ing and binding their tops, lopping off the woody and 
barren, and training the fruitful branches to fupply every 
vacancy, and then contemplating the beauty and order 
with the procefs of nature in the whole. 


Of the planting and management of the Vine. 
THE firft thing neceflary toa good vineyard is a pro- 
per plot or piece of ground. Its fituation fhould be high 
and dry, free from fprings and a wet fpewy foil. Its af- 
pee, 
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pe& or front fhould be towards the fouth and fouth-eaft. 
Though the ground be nota hill, yet if it be high, open 
and airy, and gradually afcends towards the fouth or fouth- 
eaft, it will do very well. If it be a fruitful hill, it will 
do better. But if it be a mountain, with a rich foil, it 
will be beft of all; for the higher the vineyard, the richer 
the wine. 

The foil moft natural to a vineyard, and fuch as pro~ 
duces the fweeteft grapes, and the richeft ftrongeft wine, 
is a rich mould mixed with fand. ‘The newer and frefher 
the ground, the better; fuch a foil may be found ona 
rifing ground and on fome hills, but very feldom on the 
fides of mountains; for here the foil is generally ftiff and 
clayey, fo ordered by Providence, as being lefs fubje& to 
be wafhed away by hard rains; but this ftiff foil on the 
fide of mountains differs greatly from clay grounds below ; 
the winds and air, and the Sun’s heat fo dry and warm it, 
that it becomes a proper bed for vines, and renders them 
both prolific and productive of the richeft wines. 

A rich warm foil mixed with gravel, or a fandy mould 
interfperfed with large ftones, or with fmall loofe rocks, 
are alfo very proper for a vineyard. Rocks and ftones, if 
the foil be good, warm and dry, are no difadvantage to 
vines. On the contrary, they refle& great heat to the 
fruit, and thereby contribute towards perfeCting the wine, 
efpecially if they are on rifing ground, on the declivity of 
a hill, or on the fide of a mountain. It is true they are at- 
tended with fome inconveniences. It is more difficult to: 
keep fuch a vineyard clean, to ftake it well, to range the 
vines in proper order, and regular form, to dung the 
ground, and gather in the vintage. But then, thefe rocks. 
and ftones will make a good, clofe, ftrong, and lafting 
fence. On the fides of hills and mountains they are ab- 
folutely neceffary to make lowrough walls along the lower 
fide of the vines, to preferve the good foil from wafhing 
away. ‘They ferve alfoto keep the ground moift in hot 
dry times, when, but for them, the foil would be parched 


up 
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up along fuch fteep grounds. In fhort, there would be 
no fuch thing as raifing vineyards on fuch grounds, were 
it not for rocks and ftones. For as it is neceflary to keep 
the foil loofe and mellow, it would all wath away with 
hard rains, if not prevented by forming a kind of rough 
wall of ftones along the lower fide of each row of vines. 
Again, fuch lands are cheap, being unfit for other pur- 
pofes, and generally yielding but little timber or grafs, 
They may therefore be purchafed by poor people, who 
could not afford to go to the price of good land, Laftly, 
thefe fteep hills and mountains always yield the richeft 
wines, the value and price of which will compenfate for 
any extraordinary labour. 

If the ground be worn and out of heart, it muft be re- 
newed and helped with dung, with frefh mould, with 
creek mud, with the rich foil that lodges along the fides 
of brooks or rivers, or that fettles in low places at the 
foot of hills or mountains, or by foddering cattle and theep 
upon it with good ftore of ftraw, falt hay, or corneftalks, 
&c. or by penning fuch cattle upon it and plowing all un- 
der it as deep as may be, till all be made fufficiently rich, 
or by any other method, that fhall beft fuit the owner, 

If your ground be ftiff, it may be mended by good ftore 
of fand, afhes, foot, the rubbifh and morter of old build- 
ings, well pounded, efpecially if fuch morter be made of 
lime and fand, by the duft and {mall coal of coal kilns, 
and the earth, that they are covered with when they are 
burnt, fea fand or fine gravel, and good ftore of fowl’s 
dung and fheep’s dung, or the old dung of neat cattle, 

After your ground is brought into good heart, and has 
been deep ploughed or dug and well harrowed, fo as to be 
quite mellow, it muft be well fecured with a good clofe 
fence, fuch as is fit to turn rambling boys, as well as cat- 
tle and hogs, for on this depends the fuccefs of the whole, 

The next ftep to be taken, is to provide a fufficient © 
ftock of vine cuttings, not only enough to plant the vine- 
yard, but afmallnurfery too. If thefe cannot be had all 

at 
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at once, begin to lay up a year or two beforehand, and 
plant them in your nurfery in even rows, at four inches 
diftance, and the rows three feet afunder, that they may be 
howed and kept clean; and fcatter fome fhort ftraw and 
chaff along between the rows to keepthe ground moift and 
the weeds down. Let the ground of your nurfery be in 
good heart, but by no means fo rich as the foil of your 
vineyard; if it is, when the plants are removed into the 
vineyard, they will pine and dwindle, and feldom flourifh 
and become fruitful. The reafon of planting the cuttings 
fo clofe in the nurfery is, to prevent their fhooting their 
roots too far into the ground, which would render them 
very difficult to take up without damaging the root, and 
more tedious to plant out. 

Be not over fond of planting various forts of vines in 
your vineyard, if you mean to make good wine. The 
moft experienced Vignerons fay, that grapes of one fort 
make the beft wine; that if they are mixed, they hurt 
the wine, by keeping it conftantly upon the fret, by means 
of their different fermentations. Be that as it may, I 
fhould recommend this practice, for reafons that operate 
more ftrongly with me, which are, that the more fimple 
and pure wine is, the more perfect it is in kind. Three 
different wines may be all good in kind and very agree- . 
able, whilft diftin&t, but when mixed together become 
quite the reverfe, and the whole is fpoiled. If my vine- 
yard contained one acre of ground, I fhould choofe to have 
but two forts of grapes in it, if I meant to make a profit 
of it by felling the wine, if it contained two acres, I would 
have four forts in it; and if it contained three or four 
acres, I fhould not choofe more. But if it contained fix, 
eight or ten acres, perhaps I might incline to have a greater 
variety; but then | fhould prefer thofe kinds that make 
the beft wines and fuch as do not come in at the fame time, 
from whence I fhould reap many advantages. Firft 1 fhould 
not be overhurried in the time of vintage, nor run the 
rifque of having fome fpoil upon my hands, whilft I wag 
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making up the reft; again, if a feafon proved unfavour- 
able, and fome were cut off by the inclemency of the 
weather, others, that were later ripe, might efcape the in- 
jury. It is certainly beft to plant each fort in a diftin& 
quarter by itfelf, if we mean to avoid confufion, and to 
reap every advantage. 

The next thing to be confidered is the quality of the 
vines to be made choice of. This muft be limited, and 
adapted to the climate where the vineyard is planted. The 
moft hardy and earlieft ripe, will beft fuit the moft north- 
ern colonies, I mean thofe of New-Hampbfhire, Bofton, 
Rhode-Ifland and Conneéticut. As to thofe countries, that 
lie ftill farther north, they are not yet fufficiently cleared 
and open for the purpofe. The vines proper for thefe 
countries are, 

1. The black Auvernat, 
2. The black Orleans, 


Be The white Mufcadine, 
c. 
3. The blue Clufter, o 
— 
wo 
a 


The Mufcadella, 
The Melie Blanc, 

4. The Miller Grape, The white Morillon, 
The black Hamburgh, The white Auvernat, 
The red Hamburgh, &¢ The grey Auvernat. 


All thefe are ripe early in September. 


All the foregoing forts will do very well for the three 
bread colonies, viz. New-York, New-Jerfey, Pennfylva- 
nia, and the three Lower Counties; I mean for the clear 
and open parts of thefe countries; to which may be added 
the following forts, which I recommend by way of trial, 
they being more tender, but ripen in September; they 
fhould have the warmeft birth in the vineyard. 


The Chaffelas Blanc, called The red Frontiniac, 
the Royal Mufcadine, The black Lifbon, 

The Malvois or Malmfey, The white Lifbon, 

The grey Frontiniac, The Chaffelas Noir. 


JoquNU INO; YY 2994, 


All the forgoing forts will do very well for the colonies 
of Maryland, Virginia, and North-Carolina, to which 
I thall add the following forts, and recommend them for 
rial, b ut then they muft have a warm place. The 
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The white Frontiniac, The black Damafk, 

The malmfey Mutfcat, The Chicanti of Italy, which 
Theclaret Grape of Bourdeaux, makes a rich wine much 
The white Oporto, admired in Italy. 

The black Oporto, 


All the abovementioned forts will do well in South-Ca- 
rolina, and in the colonies ftill farther fouth. To which 
I fhall add the following forts, as being ftill more tender 
and later ripe. 

The raifin Mufcat, The white Mufcat of 
The Alicant and Malaga Alexandria, 

Raifin Grape, The gros Noir of Spain, 

The red Mufcat of Alexan- The St. Peter’s Grape. 


dria, 


In many parts of Virginia, North and South-Carolina, 
and in Georgia, the foil is chiefly a hot dry fand, and what 
ftrength nature afforded has been exhautfted by tobacco, 
Indian corn, rice, &c. However thefe grounds, where 
they lie near to rivers and creeks, may eafily be recruited; 


for thefe rivers abound with rich mud, which is the beft 
kind of manure for fuch lands, and it would be no great 
expence to procure a fufficient quantity of it to cover a 
piece of ground large enough for a vineyard, efpecially if 
it be confidered, what a number of hands the gentlemen 
of thefe countries have, who might be employed at fuch 
times, when other bufinefs is not very urgent: But then 
this mud muft lie fome time upon the ground, before it 
be mixed with the foil, at leaft a fummer and a winter; 
for at firft it will bake very hard, and be very crude; butthe 
winds, dews, rains and frofts, with the help of the Sun, will 
fweeten, mellow, and bring it into a proper temper. Then 
it muft be equally fpread and well mixed with the foil. 
Thus may the land be recruited, and kept in good heart, 
from time to time, and from a barren ufelefs piece of 
ground it may become profitable both to the owner and 
his country. 

The 
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The nature and quality of the vines being confidered and 
made choice of to fuit the country you live in, the next 
thing neceffary to be known is, how to make choice of 
fuch parts of a vine, for cuttings to plant, as may be moft 
likely to grow and flourifh, and alfo to produce healthy 
and fruitful vines, en which the fuccefs and profits of a 
vineyard very much depend. Know then, that all parts 
of a vine are not equally good and fit for plants. If you 
have it in your choice, avoid all branches, that have not 
born fruit, all fuckers, nephews, lateral and fecondary 
branches, and efpecially the long running barren branches. 
Thefe different forts feldom produce fruitful vines. Choofe 
therefore, your cuttings from the teeming part of the vine, 
from among thofe branches that were fet apart for bear- 
ing fruit; and among thefe, choofe fuch as are fhort joint- 
ed, and have been moft fruitful the laft fummer, fo thall 
you be fure to have fruitful and thrifty vines. Let them 
be cut down clofe to the old wood; for here the wood is 
ripeft and moft firm. The upper part of the fame branch 
is lefs ripe, and more loofe and fpungy, and more apt to 
fail, and very feldom makes fo firm and lafting a vine. 
However, where vines are {carce, and men have not thefe 
advantages in their power, they muft do the beft they can. 
‘Thefe branches muft be trimmed and cleared from the ne- 
phews and the lateral or fecondary branches; but in doing 
this, great care muft be taken not to wound the buds or 
eyes, which a carelefs hand is very apt to do. If the bud 
be bruifed with the back of the knife, fo that the cotton 
that lies under the thin bark, that covers the bud, and is 
wifely intended to preferve it from the injuries of the wea- 
ther, be rubbed off, the bud will perifh. Therefore as 
the buds lie clofe to thefe lateral branches, and are in fo 
much danger of being wounded, it is beft and fafeft to cut 
the branches off, a little above the height of the bud, that 
the little ftump or ftub left behind may be above the top 
of the bud, fo fhall the eye be left fecure, and run no 
rifque of being blinded. 

The 
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Thefe branches being thus trimmed remain whole and 
at full length ’till the next April, which in the northern 
colonies, is the beft time for planting. They fhould be 
feparated from the mother plant, fometime in September, 
or as foon as the vintage is over, that being the beft time 
for the trimming of vines, becaufe the wounds which the 
mothers receive are healed up, and fecurely clofed from 
the feverity of the winter feafon. If this work be left 
till February or March, the parent fuffers by her freth 
‘wounds in long rains, fleets and frofts that follow; or if 
the weather be favourable, fhe grows faint and exhaufted 
by exceis of bleeding, and her eyes are drowned in her 
own blood. 

The beft way I have found for preferving the cuttings 
through the winter, and which I therefore recommend for 
a general practice, is as follows. At or near the north 
weft corner of your vineyard or garden, the fence being 
good and clofe, let a {mall trench be dug five or fix inches 
deep and wide, and fo long as may contain all your 
branches. In this plant them thick and clofe with the but 
ends down, and fill up the trench, as you go, with the 
ground, that came out of it, and prefs it down well with 
your hand, all about the bottom of your branches; let 
the dirt rife two or three inches above the furface of the 
ground, to prevent the water from fettling about the vines, 
which would rot them. Between every fort, drive down 
two ftakes and fix a label to one of them to diftinguith the 
vines from each other by their proper names. Before you 
plant your vines in this manner, drive down two or more 
crotches, according to the quantity of vines, at about 
three feet from the trench, and parallel with it, upon which 
poles are laid, to fupport the upper part of the branches 
about twelve or fifteen inches from the ground. Thus 
they all lie floping without touching the ground, which 
preferves them from growing mouldy and from rotting. 
The vines then are covered with ftraw, laid lengthways 
upon them up and down a little beyond the trench, fo 

that 
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that the water is carried off beyond the foot of the vines 
by this ftraw roof; and yet the ftraw muft not be laid on 
too thick, left. it continue moift too long, and occafion 
mouldinefs. Acrofs the top, a pole is laid and acrofs the 
bottom, and faftened down to prevent the ftraw from 
blowing away. Thus they remained ’till fpring. 

In the beginning of April when you are ready for 
planting, the weather being moderate and calm, the froft 
out of the ground, and nature teeming with frefh vegetati- 
on, then cut your branches for planting. If one cutting 
from every branch be fufficient for your purpofe, then cut 
the lower part about twelve or fourteen inches long. But 
as it is moft likely, that you will not be fo lucky, as to 
have enough of thefe, then do what neceflity requires, and 
make two or three cuttings of every branch, not lefs than 
a foot long; and having a trench made ready, place them 
in it clofe together, the but or lower end down, and cover 
them up with earth to the upper eye ’till you are ready to 
plant, carefully placing every fort by themfelves, with 
a label denoting the kind. This diretion is calculated 
for the three bread colonies. The more northern colonies 
will be a month later, and the more fouthern colonies will 
be at leaft a month, fome two months earlier; they muft 
conduct themfelves accordingly. To thefe laft colonies, I 
would recommend the cuttings to be longer, that they may 
be planted deeper, the better to preferve the vines from 
exceflive heats and droughts. 

Your ground as I faid before being well manured, and 
brought into good heart if old, or being naturally rich if 
new, and having been, at leaft twice, deep ploughed and 
well harrowed the fummer before, in the fall of the year 
it muft be deep ploughed the third time, and always acrofs 
the hill or rifing ground, and let it lie rough juft as it is 
ploughed, all winter, which will greatly prevent wafhing, 
and the frofts will mellow it and prepare it the better for 
vegetation. 


In 














CULTIVATION or tute VINE. 195 


In the Spring of the year, as foon as the ground is dry, 
let it be well harrowed both ways, with a fharp iron tooth 
harrow laid down {mooth and even; and take this caution 
along with you, which I now give once for all, never to 
meddle with the ground of your vineyard when it is wet, 
or even moift at top, nay, I would have you avoid as much. 
as poflible, walking in at fuch a time. Your own expe- 
rience will foon teach you, the reafon of this caution. For 
you will find, that the lighter and more open and loofe 
the foil of a vineyard is kept, the more the vines will flou- 
rifh, and the more fruitful they will prove. 

When your ground is in proper order, provide a {mall 
ftake of four feet long for every vine; and begin to lay out 
your vineyard in the moft regular manner the nature and 
fhape of the ground will admit of. If you mean to plough — 
and harrow your vineyard, with a fmall fingle horfe 
plough and a {mall corn harrow, you muft leave a border 
of ten or twelve feet on each fide of every fquare, to turn 
your horfe upon, leaft he tramples upon and deftroys the 
outfide vines. There will be no need of fuch borders along 
the upper or lower fide of the fquares, unlefs you choofe 
it for regularity’s fake; becaufe your vineyard fhould ne- 
ver be ploughed up and down hill, but tranfverfely, unlefs 
you mean to have it gullied, and the rich foil wafhed 
away by hard rains. 

The following method of laying out a vineyard, 1.think 
is as eafy, as regular and as expeditious as any, for a long 
{quare or a four fquare piece of ground. Your fquares 
being laid out, and having concluded how far your vines 
fhall ftand every way from one another, in which every 
man is to pleafe himfelf; you ftretch a line of a proper 
length, and ftitch {mall pieces of red, blue, green, or any 
other coloured cloth at fuch diftance from each other as 
you mean to plant your vines. 1 will fuppofe eight feet, 
becaufe upon the moft mature deliberation, I think that 
the beft diftance for vines to ftand at in this country, as I 
fhall afterwards fhew more fully. 

The 
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The line being ready, ftretch it along the head or up- 
per part of your fquare, fo that a rag appears at each 
corner, drive down a ftake at every rag: This done, move 
your line down to the lower fide of the fquare, which. is 
oppofite to the firft, and ftretch your line along that, having 
a rag at each corner, and drive down a ftake at every rag: 
Then turn your line the other way up and down, and faften 
your linetothe upper and tothe lower outfide ftakes, fo that a 
rag be at each ftake, and drive down/a ftake at every rag, 
and fo go on from ftake to ftake, till the whole be com- 
pleated. If you have been careful not to difturb or move 
the line, when you drove down the ftakes, and have driven 
them all on the fame fide of the line, your fquare will be 
uniform, and the ftakes near the ground, will range exact- 
ly every way. 

If your vineyard be large enough to divide into four, fix, 
or eight fquares, or more, according to the different forts 
of grapes you defign to have in it, and you are not pinched 
for room, you will find it very convenient on many ac- 
counts to have crofs walks of twelve feet, between the 
fquares, not only to turn upon when ploughing, but for 
carting in of dung, and placing it handily for dunging the 
vines, which will be a great faving of labour, befides be- 
ing attended with many other advantages. 

Having ftaked your ground, which ought to be done 
when it is dry, becaufe it will fave you a preat deal of la- 
bour, in making it loofe and mellow agatn; and having 
as many vine cuttings as you can plant in halfa day, foak- 
ing in rich dung water, in a pail, which ferves beft to keep 
the plants upright, the butt ends being down, dig holes at 
every ftake larger or fmaller, according to your own fan- 
tafy and judgment: For it matters not, fo they are deep 
enough to contain the plant. But here 1 muft clear up a 
point, which has led many people into miftakes and ren- 
dered this work more tedious, and that is the throwing in- - 
to the holes, in which the vines are planted, rich mould 
mixed with old dung, thinking that this muft bea great ad- 
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vantage tothe vine. Thisis a great miftake. For as foon 
as the vine fhoots it roots, beyond this rich mixture, 
into the common foil, which is many degrees poorer and 
colder, the roots, as it were, recoil and fhrink back at a 
coldnefs and poverty, they had not been ufed to, and the 
vegetation is ftopped, and the plant dwindles into poverty 
and barrenefs; and if you examine the plant at bottom, 
you will find that inftead of extending its roots to their 
ufual length, it has fhot out a great number of {mall fibres 
like threads, which extend no farther than the good mould 
and thefe being quite infufficient to anfwer the demands 
of nature, the plant perifhes, or remains in an inactiveand 
barren ftate. Whereas, had the vine been planted in the 
common foil at firft, it would have met with no alteration, 
no fudden change to check its growth. This fhews that 
the foil fhould be well mixed; and let me tell you once 
for all, that the vine delights in a warm, comfortable, fruit- 
ful foil; but proves unfruitful and perifhes in a foil cold 
and barren. Yet a foil may be too rich, or made too rank 
by dung, and this extreme is alfo to be avoided, But to 
return to planting our vines, the holes being dug accord- 
ing to your mind, plant your vine, fetting the foot forward 
from the ftake, and bend it a little, without cracking the 
bark, and bring it gently up againft the ftake, fo that one 
eye only remains above the furface of the ground. . Let 
not the eye touch the ftake, but look from it. Then mixing 
the ground well together, throw it in and prefs it gently 
about the vine, till the hole is almoft full, and throw the 
reft in lightly, without preffing, fo that it may rife up to the 
eye of the vine, which ought to be about two inches above 
the common furface. By this means, the vine will be pre 
ferved from drying winds and the hot Sun, till it begins 
togrow. Some place four or five paving ftones about the 
foot of the vine, not fo clofe but that the roots may fhoot 
out between them, and thefe they fay, and I think with 
reafon, condenfe the air in hot dry feafons, and nourith the 
vine with moifture, and cool and refrefh it when parched 
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with exceffive heats. In the northern colonies, the vines 
fhould be planted on the fouth fide of the ftakes, for the 
fake of the Sun: In the fouthern colonies, they fhould be 
planted on the north fide to avoid too great heat. The 
upper eye only fhould fhoot out branches, from which the 
head of the vine is formed. If any fhoots fhould rife from 
below, which fometimes is the cafe, the fooner they are re- 
moved the better, thefe are called fuckers, and very much 
exhauft the vine. And thus you proceed till all be finifhed. 
When your vines are all planted, if you have any cut- 
tings remaining, plant them in a nurfery or along the north 
fide of your ftakes, for you will have occafion for them, 
as many of your vines will mifcarry, and the fooner their 
places are fupplyed the better. If fome of your vines do 
not fhoot till July, do not give them up, they may grow 
notwithftanding. Ihave had many, that have not fhot till 
Auguft, and yet have done well. And here let me tell 
you that, the filling up all the vacancies, where the vines 
have failed or mifcarried, is abfolutely neceflary to be done 
as foon as poffible, either the fall after the vines were 
planted, with plants, if you have any growing in your 
nurfery, which are beft planted as foon as the leaf is fal- 
len; or the next fpring, with cuttings, which is the beft fea- 
fon for planting them; for the latter having no root fuffer 
greatly in the winter feafon, and if planted in the fall, moft 
of them perifh. If the vacancies fhould by any means be 
neglected for three or four years, you will find it very 
difficult to raife thrifty and flourifhing vines in 1uch places 
afterward; becaufe by this time, the neighbouring vines 
have fhot their roots all round the {pot, where the young 
vine is to be planted, and will fo draw away the nourifh- 
ment, and_ entangle the {mall tender roots, that firit fhoot 
from it, that it will not be able to fhoot forward and flou- 
rifh. Some, for this reafon, plant two cuttings in a hole, 
leaft one fhould mifcarry. To this the chief objeCtion is, 
that hereby the regularity and uniformity of your vineyard 
is hurt, many of the vines ftanding out of rank and file. 
For 
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For a well regulated vineyard refemblesa fine regiment un- 
der proper and exact difcipline. If fome of your vines 
prove weak the firft fummer, and do not recover ftrength 
the fecond fummer, though manured and cultivated well, 
root them out, for they very feldom are worth raifing; and 
plant healthy vines in their ftead, out of your nurfery; fo 
fhall you have a healthy, flourifhing and well conftituted 
vineyard. 

By this time you fee the neceflity of having a fupply of 
young vines from a nurfery, a circumftance that is by no 
means to be neglected. 

In digging up the plants from your nurfery, becareful to. 
take them up without wounding or bruifing the roots, and 
having a pail or {mall tub, half full of rich dung water; 
put the plants, with the roots down, into that, fo fhall 
they be preferved from the Sun and drying winds, which 
would foon parch and dry up thefe young tender roots and 
kill the vine. When: you have dug up about a dozen or 
twenty plants, then proceed.to planting, which muft be 
done in the following manner. Your holes being dug deep 
enough and fufficiently wide, for the roots to be {pread in 
at full length, throw in fome loofe earth, and fpread it 
over the bottom of the hole, and fix in your plant near 
the ftake, fo high that the little branches rife an inch or 
two above the furface of the ground. The roots, you 
will perceive, for the moft part grow in rows, one above 
another. The upper roots of all; which are called-the 
day roots, muft be cut away; the under roots of all mutt 
then be fpread at full length, and covered with earth, then. 
the next muft be ferved in:the fame manner, and fo on till 
all be regularly extended and covered.. This is purfuing 
of nature, which in thefe cafes is generally the beft direc- 
tor. So fhall the earth be well fettled about the. roots, and 
the vines in the fpring will grow and flourifh, as if they 
had not been moved or tranfplanted. Ifa fervant, or even 
a gardener be left to manage this work, they will be apt, 
as I have often feen, to fet the plant in the hole, in a care- 
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lefs manner, with all the roots huddled together, and fo 
cover it with earth. This is fo contrary to the order of 
nature, and to common fenfe, that the difference is plain- 
ly feen without farther explanation; and indeed moft of 
the mifcarriages in life are are owing to inattention and 
careleffnefs. / 

Your vines being all planted as above directed, and the 
vine cuttings, with one eye only above ground, and that 
almoft covered with light earth, to preferve them from 
fuffering with heat and from drying winds ’till they be- 
gin to grow; this upper bud only will fhoot out branches, 
and the lower ones will throw out roots: And this is much 
better than to have two or three buds above ground, and 
branches growing from them all, which only ferve to 
weaken the vine, and to hinder the forming of a good 
head, which is the firft and chief point to be gained and 
well fecured. ; 

We now proceed to the management of the vine in its 
infant ftate, upon which will very much depend the fuc- 
cefs of your vineyard. 

There are but two ways of forming and managing of 
vines to advantage for vineyards, by ftakes, or efpaliers. 
In ancient times, it was common for vines to be wedded to 
trees, and they had the poplar, the afh, or the elm for their 
companions and fupports, but men foon difcovered the 
great inconveniency of following nature in this refpedt. 
They found, that thefe trees were found difficult to raife 
in high dry grounds, where vines were proper to be plant- 
ed; that when they did grow, their roots were very much 
in the way of the vines, and of working the land, and al- 
fo drew away too much of the ftrength of the ground; and 
they mounted the fruit fo high, that it became very dif- 
ficult and took up a great deal of time to gather it, for 
which reafons this method has long been laid afide. As 
for wall fruit, the vines that are fixed to walls muft be 
managed in the fame manner, as thofe which are defign- 
ed for efpaliers, that is, the head of the vine is at firft 
formed 
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formed about three feet from the ground. But this I fhall 
particularly explain, when I treat of the management of 
vines. for efpaliers.. I fhall begin then with the proper 
culture of vines that are defigned for flakes. 

In this cafe the head of the vine is formed near the 
furface of the ground, as I have already more than once: 
ebferved; and this method is now generally practifed 
throughout wine countries, and indeed it is the only me- 
thod proper for countries, where the frofts in winter are 
fo hard as tu hurt vines, by which means the next year’s 
crop is deftroyed. ‘There is no way to prevent this, but by 
covering the vines in winter, which cannot well be done,. 
when vines are fixed upon frames or efpaliers, without 
great difficulty and labour, as well as danger to the vine. 

The: firft fummer after the vine is planted, you have 
nothing to do, but to tie up the little branches to the ftakes 
with a foft band, as.foon as they are grown about a foot 
or fifteen inches long, which will fave them from being. 
torn off by hard winds, which. would endanger the vine. 
Befides they grow the ftronger and the better for it, and. 
are out of the way of the hoe, the ploug _ad the harrow. 
You are alfo to keep the ground clean.and tree from weeds 
and grafs; for they are great enemies to vines. If the 
ground be kept mellow and loofe,. your vines will grow 
and flourifh the better. If you have any litter, fhort ftraw 
and chaff, the fhives of broken hemp or flax, the chaff 
of flax feed, the duft and chaff of buckwheat, and the 
{traw trod fine with horfes when it is dry, any or all of 
thefefpread over your vineyard after it is hoed or ploughed 
and harrowed, will keep down the grafs and weeds, keep 
the ground moift and light, and will greatly preferve the 
good foil from wafhing away. If this be done the firft 
three or four years, it will greatly forward the vines, bring 
the ground into good heart, and finely prepare it to pro- 
duce good crops, by keeping it loofe, airy and light, in 
which vines greatly delight. 


In 
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In the month of September, when the leaf begins to 
wither and fall off, which is the beft time for trimming ~ 
of vines, as I have already obferved, cut down all the 
branches, to one good bud each, and always remember 
that the lowermoft bud next the old wood, is called the 
dead eye, and is never reckoned among the good buds. 
When your vines are thus trimmed, let a careful hand 
take away the dirt from the foot of the vine, about four 
inches down, and cut away all the upper roots that appear 
above that depth. Thefe are called day roots, and mutt 
be taken away every fall, the firft three years. The beft 
way is, not to cut them off clofe to the body of the vine, 
but about a ftraw’s breadth from it, fo fhall they not be fo 
apt to grow again. Thefe upper or day roots greatly 
weaken the vine, and hinder the lower roots from extend- 
ing themfelves, and from firmly fixing themfelves below, 
on which greatly depend the ftrength, firmnefs and dura- 
blenefs of the vine, and alfo its fruitfulnefs. Befides by 
thefe roots running deep, the vine is preferved from pe- 
rifhing in long tedious droughts. Let the foot of the vine 
be left open, after the day roots are cut away, that it may 
dry and harden, till the hard frofts come. Then the holes 
are to be filled again, and the head of the vine covered 
with chaff and fhort ftraw mixed, or with bog hay, or falt 
_hay, or with horfe litter, that is free from dung and grafs 
feeds; for thefe fhould be carefully kept out of a vineyard, 
which will fave the labour of rooting out the grafs that 
would fpring from them. Some cover the head of the 
vine with the ground when they fill up the holes; but this 
is wrong, it greatly endangers the vine, as I have found by 
experience, for I have loft many of them by this manage- 
ment, before I difcovered the danger. The ground, in 
warm rains, moulds and rots the vine. For the fame rea- 
fon, fuffer no dung to be among the ftraw, hay, or horfe 
litter with which you cover your vines. The heat of the 
dung, in warm rains or muggy warm weather, will mould 
and rot them; the cooler and dryer they are kept, the 

better. 
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better. I have told you before, and I now repeat it, (be- 
caufe it is a work that muft by no means be neglected,) 
when you trim your vines, if you find that any of them 
have mifcarried, which is very common, plant others in 
their room immediately, if you have any plants of the 
fame fort growing in your nurfery; if not, then do not 
delay to provide cuttings of the fame kind, and preferve 
them till {pring, as you were before direéted, and plant 
‘them in the vacant places, that your vineyard may be full 
and complete as foon as poffible, fo thall it-grow and flou- " 
rifh the better. 

The fecond fummer you will find more branches fhoot- 
ing from the heads of your vines, than did the firft fum- 
mer; and here the {kill of a Vigneron is neceflary for form- 
ing the head of a vine in the beft manner. Let the 
fhoots grow, till they are ten or twelve inches long, then 
choofe eight, that are fhort jointed and much of a fize, 
that grow on all fides of the vine, and with your finger 
ftrike off all the reft. If any one branch among the whole 
number, appears much more thrifty than the reft, you may 
perhaps be tempted to fave it; but let not your eye fpare 
it. It will only prove a thief and a robber. It will draw 
to itfelf the chief nourifhment of the vine, and ftarve the 
reft of the branches, and after all will bear but little fruit. 
The fhort jointed branches, prove the beft bearers, and 
thefe ftanding on all fides of the head, preferve the vine 
in full ftrength and vigor. For this reafon the rounder 
the head of the vine is formed, the better. If the branches 
be fuffered to grow from one fide of the head, the other 
fide fuffers greatly, and is apt to perifh. 

This year there fhould be two ftakes to a vine, one on 
each fide, to faften the branches to, by this means they are 
fpread at a diftance from each other, and grow the ftrong- 
er and better; the Sun, air, and windscome to every part; 
the wood ripens well, and the buds fill, and they are the 
better prepared to become fruitful in due time. Whereas, 
when they are huddled altogether, and faftened up to one 

ftake, 
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ftake, they fuffer greatly for want of the Sun and air to 
dry them after rains, mifts and heavy dews; and in clofe 
muggy weather, they will mildew and rot. Let therefore 
the branches be tied up fingly to the flakes on each fide, 
with a foft band, as foon as they are long enough, leaft 
they be torn off by hard winds, which would ruin the 
vine. I need not tell you again, that your vineyard is al- 
ways to be kept clean and free from weeds and grafs; and 
the dryer the ground is, and the hotter the weather, the 
more effectually they are deftroyed, by hoeing, ploughing 
and harrowing. But remember never to meddle with 
your ground when it is wet, you do more hurt than good. 
This fecond fummer your main branches fhould be fuf- 
fered to grow about five feet long, and then the ends of 
them muft be nipped off, im order to curb them, to keep 
them within proper bounds, and to hinder them from 
growing wild. The lateral or fecondary branches fhould 
be nipped off at the end, when they are about a foot long, 
the nephews alfo fhould be nipped off when they are about 
fix incheslong. This is much better, than the taking all 
thefe fmaller branches clean away, which is the practice 
of fome, who are more nice than wife. For I have found, 
by experience, that, when thefe fecondary ‘branches are 
clean taken away, the main branches fuffer; they grow 
flat, and appear diftorted; which plainly fhews, that nature 
is deprived of fomething, that is effentially neceflary to her 
well being. It is quite neceffary to nip off the ends of the 
main branches, when they are grown about five feet long. 
They grow the larger and flronger, the wood ripens the 
better, the lower buds are well filled, and better prepared 
for the bearing of fruit. Befides it teaches the vines to 
become reconciled to a low and humble ftate, it curbs their 
pride and ambition, which is always to climb and mount 
up above every thing that is near them, and educates them . 
to bear fruit within your reach. Some time after the tops 
of the mzin branches are nipped off, they will fhoot out 
a fecond time, and then they generally throw out, from 
near 
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near the end, two branches inftead of one; fo prone is the 
vine to fhoot and extend itfelf, thefe alfo muft be nipped 
off; at the fame time the lateral or fecondary branches 
muft be looked to and nipped off, if any of them are fhoot- 
ing out anew. 

In the fail of the year, as foon as the leaf begins to 
wither and fall off, which happens earlier or later, accord- 
ing to the weather, cut the branches down again to one 
good bud each, and take away the earth round the heads 
of the vines, as before directed, and cut away the day roots, 
and manage them juft in the fame manner as you did the 
fall before. Now as fome of your forward vines will bear 
fruit the third from the planting, which is the next year, 
and. as it is natural for you to defire fruit, and efpecially to 
know what: fort of fruit, and how good, your different 
vines will bear; to fatisfy your curiofity, 1 would advife 
you to fet afide two or three at moft, of each fort of your 
moft thriving vines for that purpofe, and inftead of cutting 
down all their branches to one bud each, like the reft, leave 
two branches on each of thefe vines, with two or three 
good buds each, which will thew fome fruit to your fatis- 
faction. But be perfuaded to prevent the reft from bear- 
ing fruit till the fourth year, and the weaker vines till the fifth 
year, and your vineyard will make you ample fatisfaction, 
for this piece of felf denial. For it greatly weakens a 
vine to bear fruit when fo young; and however fond moft 
men may be of their vines bearing much fruit, the over- 
bearing of vines is allowed on all hands, to hurt them 
greatly. To prevent which, in wine countries, where it 
is common to leafe out vineyards to hufbandmen, whom 
they call Vignerons, they have very ftri&t laws, obliging 
them to leave four, fix, or eight bearing branches on a 
vine, according to the age of the vineyard, the ftrength 
of the vines, and the goodnefs of the foil, and according 
to the cuftom of different countries where good wines are 
held in repute, to prevent their hurting the vines, and the 
reputation of their wines. Thefe Vignerons are likewife 

VoL. I. pe” obliged, 
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obliged, after three fruitful years, if fo many happen fuc- 
ceflively, to let their vineyards reft one year without bear- 
ing fruit, that they may have time to recruit and gather 
freth ftrength. 

The third fummer you are to manage your vines in the 
fame manner you did the fecond, tying up all the 
branches to the ftakes, one above another; only of thofe 
vines that are to bear fruit, the fruit bearing branches 
fhould be tied up above the reft, that the fruit may have the 
benefit of the Sun, the air and winds, all which are necef- 
fary, and confpire to bring the fruit to maturity; and this 
fhould always be the practice. This year a third ftake is 
provided, which in the {pring is drove down juft on the 
north fide of the vine, upona line with the reft, for order 
fake. To this ftake the branches that bear fruit, there be- 
ing but few of them, will be beft faftened, becaufe there will 
be the more room for the branches of referve, which are to 
bear fruit the next year, to be diftinétly faftened to the 
fide ftakes. Thefe branches of referve are now of great 
importance to the owner, as the next crop will depend up- 
on the right management of them. They are, therefore, 
to be carefully tied up at proper diftances to the fide ftakes, 
that they may grow well, that the wood may ripen, and 
that the buds may be well filled. _When they are grown 
about five feet long, the ends muft be nipped off, the la- 
teral branches kept fhort, and the nephews reftrained, if 
they grow too long, fo fhall the main branches appear full 
and round, and ina natural, healthy and flourifhing ftate; 
whereas, if they are all tied up to one ftake, as is the 
practice with fome people, the wood remains green and 
{pungy, and does not ripen, the buds do not fill well; 
and where the band is, all the branches mildew and rot; 
which plainly fhews the badnefs of fuch management. 
As to the few vines that bear fruit this fummer, let the 
fruit bearing branches be nipped off five joints above the 
fruit, and let the fide branches and nephews be kept thort 
as above directed; fo fhall the fruit come to perfection. 

. In 
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In the fall of this third fummer, preferve two of the 
beft fhort jointed branches of referve, one on each fide of 
the head of the vine, for bearing fruit the next year: The 
reft cut down to one good bud each. If fome of your vines 
be very ftrong and flourifhing, you may preferve four 
branches for bearing fruit, but by no means more, one 
on each quarter of the viné, fo fhall they bear fruit the 
better. As to the branches on the few vines, that bore 
fruit this year, they muft be cut down to one good bud 
each; for the fame branch muft never be fuffered to bear 
fruit two years running, unlefs you fall fhort of branches 
of referve, in that cafe you muft do what neceflity requires, 
and let the old branch bear a fecond time, but they fel- 
dom or never bear fo large clufters, nor fo fair fruit. On 
thefe vines, that bore fruit this year, not above two branches 
on each, fhould be kept for bearing fruit the next year, 
fo fhall you preferve their ftrength from being exhaufted 
when young; they will laft the longer, and bear fruit the 
more plentifully hereaiter. The reft of the management 
is the fame with that of the laft year; only fome time in 
the latter end of November, or fomewhat later, if the hard 
weather keeps off, a {mall long trench on each fide of the 
vine is dug with a hoe, and the branches that are kept for 
bearing fruit, are laid down gently into them, without 
forcing them, fo as to crack them, or fplit the bark, or 
ftrain the wood too hard, and muft be covered over with 
the earth. If any part appears above ground, it muft be 
well covered with ftraw, bog, or falt hay, and indeed if 
the whole that are buried were alfo covered in the fame 
manner, with ftraw, &c. it would be beft; for the branches 
being of an elaftic nature, they are very apt, upon the 
thawing of the ground, to rife with their backs above the 
ground, and remain expofed to the weather, fo that your 
crop may be loft notwithftanding your trouble, which a 
{mall covering of ftraw or hay will prevent. If any of 
them fhould be fo ftiff and ftubborn as not to bend down, 
then bind ftraw round them and the ftak e. 

In 
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In the fpring of the fourth year, the branches that have 
been preferved for bearing fruit, muft be carefully trained 
up to the fide ftakes, the higher the better; and the 
branches that fhoot out from the head this fpring, which 
are called branches of referve, and are defigned to bear fruit 
the next fucceeding year, muft be tied up to the ftakes below 
the fruit bearing branches, arid one or two to the middle 
ftake, if there is room, for often times the fruit bearing 
branches, occupy the middle as well as the fide ftakes, and 
efpecially in a plentiful year. ,The management of the vine 
in its bearing ftate, calls for a clofe and particular attention. 
Some gentlemen, and thofe who have written beft upon 
this fubje&, recommend the taking away all the lateral or 
fecondary branches and the nephews, clofe to the body 
of the fruit bearing branch, and to leave only the main 
leaves of that branch, thinking, by this method, that all 
the nourifhment of the vine is thrown into the fruit. 
They alfo order the top of the branch to be taken off, with- 
in three joints of the uppermoft clufter of grapes. Others 
again are for following nature, and fuffer all the branches 
to extend themfelves as they will. Thefe I look upon to. 
be, two extremes, and think that a middle way, is every 
way beft, moft rational and fafeft. The lateral branches, 
the leaves and nephews are fuppofed by naturalifts to draw 
off and perfpire the crude and thin juices and to hinder 
them from entering and fpoiling the fruit, and alfo ferve 
as lungs for refpiration; the circulation of the air through 
all the parts being neceflary to vegetation, and for bring- 
ing the fruit to perfect maturity. That this is fo, or how 
it is, I am not fo well acquainted with the operations of 
nature, as to determine; but this I know, that when thefe 
fmaller branches are taken clean away, the main branches. 
inftead of growing round, full and plump, which is their 
natural ftate, become broad, flat and diftorted, and have _ 
an unnaturai appearance. Befides thefe branches, when 
kept within proper bounds, ferve to fhade the fruit from 
the fcorching rays of the Sun, and to fcreen them from vio- 
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Jent winds, from hail and beating rains, from damps and 
fogs and cold nights dews,; which: are all injurious to the 
fruit, as well as the cold‘dry north-eaft winds, andthe cold- 
driving north-eaft ftorms. But let-not this lead us into the 
other extreme, for if the vine be left to herfelf, and all be 
fuffered to grow, fhe will run wild, and ruin all by her 
own excefs. This is the method of managing vines when: 
the head is formed near the ground, which is now. prac- 
tifed in moft vine countries in vineyards, (except fome 
parts of France, where they are {till fond-of efpaliers.) and- 
this method muft be continued as long as the vines: laft, 
which moft writers do affirm, will be above a hundred: 
years. As tothe management of vines im gardens, againft 
walls, and for forming of fhady placés, and many other: 
ways to pleafe the humour and phantafy of the owner, that: 

is not to be regarded, it has no relation to vineyards. 
Here I would propofe a new method of managing vines,. 
the heads of which are formed near the ground, by way 
of trial; I have not yet made the experiment, if it fhould: 
an{wer, it would fave a good deal of trouble, and-be more: 
fecure againft the feverities of the weather; I have been: 
told that it is the practice of fomie to cut all the branches 
down, and to truft to new fhoots for bearing of fruit; and 
I have read the fame account in a treatife publifhed by 
Fames Mortimer, Efq; fellow of the royal fociety, in the 
year 1707, but thefe accounts are fo vague, fo general 
and fuperficial, without entering minutely into any par- 
ticulars, that I could have no dependence upon them; nor 
could any man form a judgment of the manner of doing 
it. However from thence I have taken the hint, and fhall 
now propofe a method which may be worthy on trial. If 
the fall of the third year of the vine’s age; inftead of fav- 
ing two or four branches for bearing fruit, cut down thefe 
to two buds each, and the reft cut down to one bud each; 
the upper buds of thefe branches that have two buds, are 
defigned to bear fruit, this next year, the lower buds and 
the buds of all the reft are defigned for fruit the year after, 
and 
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and therefore if any fruit fhould appear upon them, they 
muft be taken away as foon as the clufters appear; in the 
fall of the fourth year, cut all the branches that have born 
fruit clean away, and leave thofe that did not bear fruit; 
and then according to the ftrength of the vine, cut as many 
of thefe down totwo buds, as you think your vine ought to 
bear, andcutthe reft down to one bud, always remembering 
that the branches that have but one bud, and the under 
bud of thofe that have two, are to bear no fruit. When 
your vines come to be ftrong and able to bear it, cut down 
all the branches to two buds, and then you will have eight 
bearing branches in one year, which are quite enough for 
the ftrongeft vines; however if you have a mind to ftrain 
your vines, and to try how much they will bear, you may then 
cut as many branches as you think fit down to three buds, 
two of which may bear fruit, while the under buds are 
kept for branches of referve. In the fall, all the fruit 
bearing branches are cut clean away. If this method 
fhould fucceed to your mind, and you think it preferable 
to the method firft laid down, I mean that of preferving 
branches of referve to be laid down and covered in winter, 
which is the German method, and the general practice of 
the Rhine, &c. then in order to bring your older vines into 
this method, cut down the fruit bearing branches to one 
bud the firft year, and the branches of referve you may 
cut down to two or three buds each, as you think your 
vines are able to bear it. In this you form your judgment, 
from the ftrength of your vine, the goodnefs of your foil, 
the diftance of your vines from one another, and the quan- 
tity of fruit they have born the three preceeding years: for 
vines, as well as men, muft have time to reft and recruit, 
if you mean them to laft, and to return to their work with 
vigour. 
Now for the covering of thefe vines in the winter feafon, 
I would advife a handful of foft hay, that is free from — 
grafs-feeds, to be laid on the head of the vine, and a flight 
box made of rough cedar boards, or of pine, (which any 
fervant 
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fervant may make, only let the top piece cover the whole,) 
be put over the head, which will be a fafe and fufficient 
covering. Otherwife a fmall fheaf of ftraw, bound well 
round the ftake, and the bottom brought handfomely all 
round the head of the vine, and fecured by a band from 
blowing open, will do very well. The vines fhould not 
be covered till hard weather is ready to fet in, and they 
fhould be dry when covered. 

Before I proceed to the management of vines for the 
frame or efpalier, it will be neceflary to acquaint you with 
fome things of a general nature, which you will find wor- 
thy of notice. 

When vines are trimmed in the fall, which they ought 
to be as foon as the vintage is over, or as foon as the leaf 
withers and falls off, they feldom bleed, and never-fo as 
tohurtthem. If vines have been negleéted and not trimmed 
in the fall, and this work muft be done in the fpring, let 
it be done in February, if good weather happens, or early 
in March. If it be done later, they will bleed too much, 
and endanger the crop. Searing the wound, as foon as it 
is made, witha hot iron, it is faid, and I think with rea- 
fon, will prevent the bleeding. In trimming, keep about 
two inches from the bud, or half way between bud and 
bud: fo fhall the upper bud that is left be free from danger. 
The rule is, to cut flopping upward, on the oppofite fide to 
the bud, that the flope may carry off the tears from the eye, 
but I never found this any kind of fecurity to the eyes below. 
If therefore fearing every wound with a hotiron be thought 
too much trouble, the only remedy, befides that, which I 
have yet been able to difcover, is, to wafh the branches 
that are wounded and bleed, and efpeciaily the buds, with 
a rag dipped in warm water, without touching the wound, 
which in 8 or 10 days will ftop of itfelf; the liquor form- 
ing a ftiff jelly upon the wound, like coagulated blood, 
and drying by degrees, heals up the wound. The wafh- 
ing muft be deferred till they have done bleeding. Unlefs 
this is done, the eyes below will be in danger of being 

blinded, 
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blinded. For fo glutinous is the fap, that it binds up the 
bud it reaches, fo that the leaves cannot open and unfold 
at the time of vegetation. In cutting off large limbs from 
old vines, it fometimes happens that ants fall upon the 
pith, eat their way in, and make a hollow, where the 
water fettles and rots it. In this cafe the remedy is, to 
cut fuch branches clofe down to where it is folid and green, 
and it will bark over and heal. 

It is common for large buds to fhoot out two or three 
branches each. One only on each fhould be fuffered to 
grow; if you expect fruit on them, be not in a hurry to 
{trike them off ’till you know which is moft fruitful, and 
fave that. Vines that are clofe planted in a vineyard, can- 
not be expected to bear fo much fruit, as fingle vines, or 
as thofe that are planted ata diftance. Their roots are too 
much confined, fo that they cannot gather nourifhment in 
fo {mall a compafs of ground, to fupport and bring to per- 
fection a large quantity of fruit; and this is a fufficient 
reafon for reftraining them, and for limiting the number 
of bearing branches, if you mean to make good wine, to 
keep your vines in full vigour and io preferve them for 
many years. Befides the deficiency is fully made up, by 
a greater number of vines; and the planting them clofe, 
enables you the better to keep them low and within pro- 
per bounds. : 

Vines that bear black or red grapes generally fhoot forth 
a greater number of branches, and more vigorous than 
thofe that bear white grapes, and therefore the latter require 
more caution in trimming, and more care in the cultivation 
and management of the foil, that it be kept clean and in - 
good heart. 

When vines have been covered with earth during the 
winter feafon, let them not be uncovered in the fpring, 
till the hard frofts are over, and then let it be done in a 
fair, warm, drying day, that they may dry before night, 
for if they fhould freeze before they are dry, it would 
greatly hurt, if not ruin the crop. 

The 
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The head of the vine, properly fpeaking, when it is 
formed near the ground, is compofed of the but ends of 
the branches, that are cut down to one good bud each, 
which ought to be eight at leaft in number. Thefe 
branches, the fecond year of the vine’s growth, fhoot from 
the folid wood chiefly, and then is the critical time to pre- 
pare for forming a proper head to a vine; therefore pre- 
ferve eight of the beft fhort jointed branches, that grow 
on all fides of the ftock, and much of a fize, and thefe 
muft be carefully tied up fingly to the ftakes, that the buds 
may fill well, and that the wood may ripen, on which 
greatly depends the future fuccefs of your vineyard, as 
this is the foundation of the whole. If more than eight 
branches have grown from the head, the reft muft be ftruck 
off with the finger. If one of the branches outgrows the 
reft and appears more flourifhing, that in particular muft 
be ftruck off. For if fuffered to grow, it will rob the reft 
of their due proportion of nourifhment, and ruin the vine. 
Eight branches are fufficient for a thrifty young vine, four 
of which are intended for bearing fruit, when that time 
comes, and the other four are defigned for branches of re- 
ferve. The third year, which is the firft year of the vine’s 
bearing, the lowermoft good bud on the bearing branches, 
will produce one or two clufters of grapes each. The 
fourth year, two or three of the lowermoft buds will bear 
fruit, and after that five or fix of the lower buds will bear 
fruit, but feldom more; fo fhall you have five or fix branches, 
growing from each bearing branch, producing fruit, which 
makes twenty or four and twenty bearing branches upon 
one vine, and each of thefe branches yielding two three 
or more clufters, according to the fruitfulnefs of the year, 
and the due cultivation of your vineyard. 

Nay if your vines are well chofen, as I have directed, 
and properly cultivated, and your foil kept clean and well 
improved, you fhall, in a fruitful year, fee fome of the 
fecondary branches and even the tendrils bearing fruit. 
This happened to fome of my vines in the year 1767. I° 
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had four fucceflive crops hanging on feveral of my vines 
at one and the fame time, one under another, which I 
fhewed to feveral gentlemen, who admired, and were fur- 
prized at fucha production: But I took away all but the 
firft crop, leaft my vines might be too much weakened by 
over bearing. I mention this to fhew what nature will do 
in a favourable year, under proper management. And 
here I muft remark, that the greater the vintage, the better 
the wine, but a meagre thin crop produces thin weak 
wines, which require dexterity and art to make them fit 
for ufe; but this [ fhall inftruct you in, when I come to 
the making of wine. 

In tranfplanting vines or trees of any kind, I have by 
long experience found, that removing them in the fall, 
after the leaf is fallen, is much furer and fafer, than doing 
it in the fpring. For if trees are well ftaked, fo as to ftand 
firm againft hard winds, the ground will be fo well pack- 
ed about the roots, that they will grow in the fpring, as 
if they had not been removed, and are in no danger, if a 
dry feafon fhould happen, efpecially if fome horfe litter or 
old hay be thrown round them in the fpring, fo as not to 
touch the ftem. Whereas if they are removed in the 
fpring, and a drought fucceeds, before the ground be well 
fettled about the roots, many of them will mifcarry. 

As vines are beft planted upon rifing grounds to prevent 
too much wet, and as it is neceflary to keep the foil loofe 
and mellow, it thereby becomes the more liable to wafhing 
away by hard rains, which muft be a great injury to a 
vineyard; now if by any means fo great an inconveniency 
might be avoided, it would be a great point gained, and 
therefore it very well deferves our attention: For it is no 
{mall coft and labour to renew the foil, that is fometimes 
carried off by fudden floods of rain. I have tried feveral 
ways to prevent this evil, fo as neither to injure the vines, - 
nor hurt the crop. The following method, where a per- 
fon has the conveniency, I find to be the moft effectual. 
Lay broad flat ftones, not exceeding two inches in thick- 
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nefs, clofe along the lower fide of the vines, after the 
ground has been made loofe and mellow. Thefe ftones 
being broad, and not very heavy, do not prefs hard upon 
the roots of the vines, nor pack the ground too clofe. They 
refle& great heat up to the vine and fruit, which helps to 
bring it to full maturity; they preferve the foil from wath- 
ing away, they keep the ground moift in the drieft times, 
and hinder too much wet from penetrating down to the 
roots near the head of the vine, which chiefly occafions the 
burfting of the grapes when they are near ripe, after a fhower 
of rain. To prevent this evil, is one reafon for cutting 
away the day roots, which extend themfelves along near 
the furface of the ground. But where fuch flat flones are 
not eafy to be had, I would recommend fhort ftraw mixed. 
with chaff, the fhives of flax and hemp, the chaff of flax- 
feed, which is alfo an excellent manure, old half rotted falt 
hay, or bog hay, free from grafs feeds, {fpread thin between: 
the rows; if it be fpread thick, it keeps the ground too: 
long wet and cold in the fpring, which retards or keeps 
back the growth of the vines. ‘Thefe I have experienced: 
to be profitable, and very much to hinder the foil from 
wafhing away. On the fide of fteep grounds, of hills and 
mountains, ftones in proportion to the defcent, or logs. of 
wood, where ftones are not to be had, mutt be laid along 
the lower fide of the vines, to keep the foil from. wafhing 
away, which otherwife it will do, to the great damage, if 
not the ruin of your vineyard, and therefore when you be- 
gin a vineyard, remember that this is one, and an eflen- 
tial part of the coft. 

A vineyard will thrive the better, and the crops will be 
more fure, if it be well icreened, by fome good. fence, 
buildings, mountain, or thick copfe of wood. at a fimall dif- 
tance, from thofe points that lie to the north of the eaft, 
and to the north of the north-weft; the winds from thofe 
quarters, in thefpring of the year, being very unfriendly 
to vines. But then a vineyard fhould be quite open to all 
the other points of the compa{s. For vines delight much 
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in an open, clear, pure warm air, free from cold damps, fogs, 
mifts, and from condenfed air, arifing from bogs, fwamps, 
and wet clay grounds, and from large tracts of neizhbour- 
ing woods. ‘The north-weft winds, indeed are rather ad- 
vantageous to a vineyard: For although in America, they 
are extremely cold in winter, and occafion fevere frofts, 
yet as the vines are then covered, they do them no harm. 
Befides thofe winds are generally drying and feldom bring 
wet; in the fpring and fummer they are always cool, and 
I find by long experience that they are quite neceflary, to 
brace up, harden and confirm the leaves and tender new 
fhot branches of all trees and vegetables, which otherwife 
remain languid and weak. 

There are three feafons when careful and experienced 
vignerons deny accefs to their vineyards, firft when the 
ground is wet, becaufe then the weight of a man prefles 
down and packs the earth too clofe and hard upon the 
roots of the vines. Secondly, when the vines are in blof- 
fom, becaufe if they are then difturbed by handling, fhak- 
ing or rubbing againft them, the farina or fine duft that 
is formed on the bloflom, which impregnates or gives 
life to the fruit, is fhaken off and the fruit mifcarries. 
Thirdly, when the fruit grows ripe, becaufe the tempta- 
tion is too ftrong to withftand, and people will pluck off 
the faireft ripeft grapes, which vigneronsdo fayis an inju- 
ry to the whole bunch,; be that as it may, it certainly is a 
great injury to the owner, for the faireft ripeft grapes 
make the richeft and fineft flavoured wines. 

I now pafs onto the management of vines upon efpaliers: 
But then you are to remember that, the training up of 
vines to thefe frames, is only fit for the fouthern or warm- 
er climates, where the winter frofts are not fo fevere, as 
in our more northern regions; for as they are to ftand ex- 
pofed to all weathers, the germ or bud, from which the 
grapes do fpring, are apt to be chilled and deftroyed by the 
feverity of a fharp feafon, and efpecially by moift ftick- 
ing {nows freezing hard on the branches. 

The 
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The firft year the young vines are trimmed and ma- 
naged in the fame manner you have been before directed. 

The fecond year when they always fhoot forth a great- 
er number of branches, is the time for making choice of 
the beft branches for flandards. Set apart, therefore, two: 
of the beft fhort jointed branches, on each vine, for that 
purpofe, that you may be fecure of one, in cafe the other 
fhould fail, as thefe branches when young, are fubje& to 
many accidents: So fhall you ftand a fair chance of hav- 
ing fruitful vines; for all vignerons well know, that vines 
fhoot forth more barren and unfruitful branches, then 
fruitful ones, therefore, as experience hath taught them,. 
they always fet apart fhort jointed branches for bearers, 
becaufe thefe feldom fail yielding much fruit; all the reft 
of the branches you ftrike off with your finger: Again, 
would you ftill more effeCtually avoid barren vines, if you. 
have it in your power, choofe your vine cuttings for 
planting, from fruitful vines; not only fo, but choofe fruit- 
bearing branches, that grow from the teeming part of the 
vine, that is as near the head and fhoulders as poffible,. 
and then if you cultivate them well, you fhall be fure of 
having fruitful vines; and this, let me tell you, is gain- 
ing a very grand and effential point: I have here repeat- 
ed this inftru€tion, that you may not neglect it, nor mifs 
of fo great an advantage. 

Having thus chofen two branches for ftandards, train 
them up as ftraight as you can, one on each fide of the 
ftake: When they are grown about fifteen inches long, 
bind them gently with a foft band to the ftake; for they 
are then yet very tender: And as they grow longer bind 
them a fecond and a third time; and when they are grown 
up to the top of the ftake, which muft be five feet high, 
nip off the ends, and they will grow the thicker and 
ftronger. When you have taken away the tops of the 
vine fhe will try to recover herfelf, and will fhoot out two 
branches at the top inftead of one; but thefe you muft 
alfo nip off, and keep fhort, but take away none of the 
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lateral branches or nephews till you come to trim them 
in the fall, only nip them off, to keep them within pro- 
per bounds. In the fall when the vine leaves begin to 
wither and fall, cut away one of thefe ftandards from each 
vine, clofe to the ftock, leaving fuch as you beft like, which 
is now out of danger, and trim away from her all the 
branches and nephews, and cut off her top withinthree feet 
and an half of the ground; leave four buds at the top, andcut 
off all the ends of the buds below them; all thefe wounds 
will be healed before the hard weather comes on, which 
fhould not be over fevere where efpaliers are ufed; the two 
upper buds will be the arms of the vine, the two lower 
buds will be the two fhoulders, and juft under thefe the 
vine is faftened to the efpaliers, and is called the head 
of the vine. Now it requires the greateft fkill of the moft 
experienced vigneron to manage and cultivate vines thus 
educated and trained up to efpaliers; and therefore they 
are more fit for gentlemen’s gardens and the vineyards of 
rich men, who can afford the expence of thefe frames, and 
to employ vignerons to manage vines in this manner, in 
order to obtain the richeft wines, than for common men 
and men of {mall fortunes, who muft chiefly manage thefe 
affairs with their own hands, and for whofe fakes I have 
taken the pains to write this treatife; but that I may do. 
honor to the rich and great, and fhew them that refpect, 
which [ think due to their diftinction and high ftations, fF 
will proceed and give fuch inflru@tions as fhall anfwer their 
expectations; but then I mutt beg leave to guard them a- 
gainft pretenders to this art, for there are * pedants, and 
not a few, among vine dreilers, as well as among men of 
letters. The greateft difficulty, as experienced vignerons 
know, is fo to manage a vine, as to keep her within the 
height and compafs of a frame, and yet to caufe her to 
bear fruit plentifully. 

The third fummer the efpaliers being regularly fet up 
fix feet high, in a line with the vines, ‘the pofts being of 
fome lafting wood as of red cedar, locuft or of mulberry, 
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which are cheapeftin theend, or for want of thefe, of good 
thrifty chefnut, that is not worm eaten; and being firmly 
fixed in the ground, in the middle fpace between vine and 
vine, and the rails, being four in height, well nailed to 
the pofts, and placed on the north fide of the vines, the 
lowermoft about three feet from the ground, or juft below 
the lowermoft bud on the vine, the vine muft be faftened 
with a foft yet ftrong band to a ftake firmly fixed down 
near the foot of the vine, and faftened to the frame, near 
the lower rail, the four buds rifing above it. When thefe 
buds fhoot forth their branches, they muft be regularly 
trained up to the rails above, and faftened to them with 
a foft band; as foon as they are long enough to reach the 
firft above them, they muft be faftened to that, and fo to 
the next, &c. as they grow; and this muft be done by a 
careful hand, becaufe thefe branches, at firft, are very 
tender; if they fhould be neglected, till they are grown 
longer before they are tied, they will be in great danger of 
being torn off by hard winds, to the great damage of the 
vine. When the branches are grown up to the top of the 
frame, the ends mutt be nipped off even with it, and when 
from the tops they fhoot forth again, they muft again be 
nipped off and kept down even with the frame, and this 
not fo much for beauty and order fake, but that they may 
be properly educated and taught to be humble and keep 
within the limits afligned them. The lateral branches 
and nephews alfo muft be kept within proper bounds and 
not fuffered to growtoo long, for fome of thefe fide branches 
will fteal away to a great length, and rob the vine of her 
ftrength. If any fruit fhould appear this third year, which 
may happen, let it be taken away, as foon as it appears, 
and your felf-denial fhall be amply rewarded the fucceed- 
ing year; For it greatly weakens a vine to bear fruit fo 
young. Befides not.only the durablenefs, but the fruit- 
fulnefs of vines, very much depends upon the proper cul- 

ture of them when young. 
In the fall of this third year, the lateral branches and ne- 
phews mutt be carfully cut away from the main branches, 
fo 
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fo as not to hurt, or rub againft the lower buds, with the 
back of the knife, which is frequently done, by cutting 
off the branches too near the germ or bud. For if the thin 
bark, that covers the bud, be rubbed off, under which is 
a foft warm garment of cotton, to preferve it from violent 
colds, the wet gets in, freezes and deftroys the germ. The 
four main branches, that fprung from the four buds, muft 
now be cut down to two good buds each; the lower bud, 
next the old wood is never looked upon as a good bud, it is 
called a dead eye, or barren bud; becaufe it bears no fruit, 
at leaft not the firft year of its growth: And yet notwith- 
ftanding you will be obliged fometimes to make ufe of it, 
as I fhall prefently fhew. Incutting off the main branches, 
cut flanting upward, fo that the wound appears in the 
fhape of the nail of a man’s finger, and let the flope be on 
the oppofite fide of the bud, that if it fhould weep, the 
tears may drop free of the bud; this is the rule, but I have 
given my opinion on this precept before, to which I refer 
you. In cutting, approach not too near the bud, that is 
left, but keep at two inches diftance from it, leaft you en- 
danger it, by letting in the cold air and wet upon it, be- 
fore the wound can heal. 

The chief point, in managing thefe vines, is, the pro- 
viding branches of referve for recruiting the arms in fuch 
manner, as to confine the vine within the compafs of your 
frame; for if you raife new arms from the old ones, your 
vine will foon outfhoot the frame. You mutt, therefore, 
feek for new arms from the fhoulders: If a branch grows 
in a proper place, any where between the arms and the 
head, and happens to be broken, clip it into a thumb, that 
is, cut it down to two or three. good buds, as foon as you 
difcover it, and this is called a keeper, and very well fup- 
plies the place of a branch of referve. Sometimes you 
will be glad to make ufe of the half ftarved branch, that 
fprings from the dead eye beforementioned ; nay fometimes 
you are drove to the neceflity of nurling up a {mall bud of 
two leaves, ora knob or wart for that purpofe; and when 
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none of thefe are to be found, you muft wound the vine 
in a proper place, fomewhere about the fhoulders, with a 
bodkin or fharp pointed inftrument, in twoorthree places, 
from whence it is ujual for a branch to fhoot, if it be done 
fometime in the fpring: But if all fhould fail, you then 
will be obliged to raife your frame higher, and make ufe 
of fome of the branches, that grow out of the arms, the 
nearer to the fhoulders, the better: But if you have been 
drove to this neceflity before, and your frame has been al- 
ready raifed to a fufficient height, there then remains no 
remedy but a defperate one, fince the difeafe is become def- 
perate, that is, to cut {uch vines down even with the ground, 
and from thefe ftumps frefh fhoots will fpring and bear 
fome fruit, the fecond year after, if a proper choice be 
made: They muft be cut when you trim your vines. 

If any fruit fhould appear on any of the branches, that 
grow from the fhoulders, which is often the cafe, let them 
be taken away as foon as they appear, for thefe being 
branches of referve, they are defigned to bear fruit the 
fucceeding year, the arms only are to bear fruit the prefent 
year: Thefe direQions will ferve for the fourth, the fifth, 
and the fucceeding years. 

In the fall of this third year, I have above directed you 
to cut the four main branches, that grew from the four 
buds, down to two good buds each, but this is defigned 
for the ftrong vines only; thofe that are weak, muft be cut 
down to one good bud, each branch, fo fhall they flourifh 
and gather ftrength the better, and if any fruit fhould ap- 
pear on the weak vines the fourth or even the fifth year, 
ftrike them off as foon as they appear, and they will after- 
wards make you ample fatisfaction for this prudent ma- 
nagement of them when young and weak; and once for 
all be perfuaded not to overload young vines with fruit; 
if from a fondneis to outdo your neighbour, you run into 
this error, your vines will pine and be at a ftand, and will 
not recover for fome years; and then your neighbour, who 
has cultivated his vines. with more prudence and caution, 
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will triumph in his turn, with greater reafon, and with 
much greater advantages. 

The fourth year when you trim your vines in-the fall, 
you may cut the arms down to one good bud each, inftead 
of taking them clean away, for the vines being yet young 
and low, thefe two buds will in a manner become part 
of the fhoulders, being fo near them; thefe will bear fruit 
the next, which is the fifth year; and then you can fave 
the two lower buds, that grew on the branches that {prung 
from the fhoulder, for branches of referve, by taking 
away the fruit as foon as they appear, and thefe will bear 
fruit the year after; fo fhall you have four branches bearing 
fruit the fifth year, which is quite fufficient. 

The fixth year you may have three good buds on each 
branch for bearing fruit, and the feventh year you may 
have four buds on each branch, which will make eight 
bearing branches, which are thought by the beft judges 
to be quite fufficient for the ftrongeft vines, if you mean 
to make good wine; and to this number vignerons are 
generally confined. 

Vines that are defigned for efpaliers, muft be planted 
further afunder than thofe, that are intended for ftakes; 
for as they rife much higher with the ftem, they require 
more nourifhment, and more room to extend their roots; 
ten feet is by no means too much: twelve would be better: 
Suetonius, alearned man, well known to men of letters, 
made this remark as he travelled through the wine coun- 
tries, that the farther vines were planted from each other, 
the better he found the wine. 

One general rule is neceflary to be laid down, {in order 
to give young vine-dreflers, a clear idea of the nature and 
manner of trimming vines, which is very apt. to puzzle 
young beginners; know then, that the young wood that 
grew this year, muft be preferved for bearing fruit the - 
next year, and thofe branches, that did not bear fruit, are 
better for the purpofe, than thofe that did bear fruit; and 
for this reafon, you are above directed to ftrike off, with 
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your finger, the young clufters, as foon as they appear, 
from thofe branches, which you referve for bearing fruit 
the fucceeding year.! When I mention a bran¢h,; I mean 
a main branchof young wood, not a fide or! lateral branch, 
that grows upon thefe. young main branches. 

When the arms have born fruit, they are cut clean away 
in the fall of the year, as foon as the vintage is over, pro- 
vided you have branches of referve, growing on the fhoul- 
ders, to fupply their places: But if you have been fo un- 
lucky, as to have failed in thefe, notwithftanding all your 
attempts to procure them; you muft then do what necef- 
{ity requires, and cut the arms down to two, three, or four 
good buds each, according to the ftrength of the vine; 
but then remember, not to fuffer any fruit to grow on the 
branches, that {pring from the lower bud on each old arm, 
thefe being now abfolutely neceflary for branches of referve, 
in order to recruit the arms the next year. According to 
thefe rules you conftantly proceed with vines on efpaliers. 

As fome of our fouthern colonies have a hot fandy foil, 
and are fubje& to great heats and parching droughts, and 
thereby find it very difficult to raife and preferve vines, fo 
as to become fruitful; I fhall here offer fome thoughts and 
dire@tions, which I imagine moft likely to fucceed in thefe 
parching hot countries; as I moft fincerely with comfort and 
happinefs toevery colony on the continent and that the whole 
may become as beneficial as poffible to the mother country. 

Firft then, I think it neceflary to fhade the young vines 
the firft two or three years, during the hot dry feafons, 
by driving down. firmly in the ground, branches of trees 
thick fet with leaves, on the fouth fide of the vines; thefe 
are better than matts, or pieces of thatch work, as the 
air and winds can pafs more freely through them; it will 
alfo be neceflary to water thefe young vines twice a week, 
during the hot dry feafons, in the evening, that the water may 
have the whole night to foak down to the roots of the vines, 
tocooland refrefh them; the branches, inthefe hot countries, 
fhould not be tied up to ftakes, but fhould be fuffered torun on 

the 





224 CULTIVATION or tHe VINE. 


the ground to fhade and keep it moift and cool. Thefe 
vines muft be trimmed in the fame manner, as thofe which 
are defigned for ftakes, as foon as the leaf falls, or the vin- 
tage is over. The third year inftead of driving ftakes down 
to faften up the branches to them, let fhort crotches be 
drove down about fix feet afunder, and pretty ftrong poles 
laid acrofs upon them, fothat they may lie about fourteen 
inches from the ground, and fo near to each other, that 
the branches of the vines may conveniently run upon the 
poles without dipping down and running upon the ground; 
if the ends of the vines fhould run beyond the fides of this 
bed of poles, they muft be turned in and confined to their 
proper bed; becaufe it will be neceflary to have a walk or 
path of two feet wide between bed and bed to regulate the 
vines, to cut away the luxuriant fuckers, that rob the vine 
and the bearing branches of their due senrienent, to ga~ 
ther in the vintage, and to trim the vines. 

This bed of poles fhould be fo placed, as to extend three 
feet on each fide of the row of vines, fo that the rows of 
vines flanding eight feet afunder, there will be a path of 
two feet between row and row for the neceflary purpofes 
before-mentioned. Particular care muft be taken, not to 
take away too many branches from thefe vines, unlefs 
there fhould happen an uncommon wet feafon, nor to keep 
them too fhort, becaufe they are defigned to fhade 
the ground as much as poflible, in order to keep it cool 
and moift, which is neceflary for the growth of the vine, 
and for bringing the fruit to perfe@tion; but then in the 
beginning of Auguft, or about a month before the different 
forts of fruits begin to grow ripe, each in their proper 
time, you fhould take away the lateral branches and cut 
off the tops of the main branches, but this muft be done, 
not all at once, but by degrees, fome now, fome then, and 
that according to the drynefs or wetnefs of the feafon, for 
this muft be done to let in the Sun and the air, which, at 
this feafon of the year, become neceflary to bring the fruit 
to perfect maturity; the wetter the feafon, at this latter 
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part of the fummer, the’ more branches muft be taken away 
and the fhorter the main branches mutt be cut, and if ne- 
ceflary moft of the leaves muft alfo be plucked off; thefruit 
will ripen the better, and make the richer wine, and all 
this may be done without any injury to the vines. 

Here I would obferve that the fame management with 
regard to the thining the branches and the leaves at this 
feafon of the year, is neceflary for vines that are faftened 
to ftakes or efpaliers, in order to meliorate and haften on 
the full ripenefs of the fruit; and remember that the long- 
er white grapes hang on the vines, even after they are 
ripe, if the feafon bedry, the richer wine they make. But itis 
otherwife with the black grapes; when they are full ripe, 
they muft be gathered and made up into wine, if not, they 
rot and dry away fuddenly, and perifh in lefs than a week. 

The Portuguefe form the head of the vine near the 
ground, but whether through careleffnefs, the love of eafe,. 
or the want of proper materials, I cannot determine, but 
they have a method peculiar to themfelves of managing 
their vines; they drive crotches into the ground, upon 
which they fix ftrong poles, which. lie about three feet 
from the ground, fome more fome lefs, according to the 
fteepnefs of the hill, for their vineyards generally grow 
upon the fides of hills and mountains. The branches of 
the vines, when grown long enough, they throw over the 
poles and faften them; they trinr them and nip off the 
ends of the branches according to art, and in the be- 
ginning of autumn, they cut away the lateral branches and 
nephews at different times and by degrees pluck. away, all 
fuperfluous leaves, fo that the fruit becomes much expof- 
ed to the fun, the air and winds, that they may arrive at 
full maturity. They then gather them, take away all the 
rotten and unripe fruit, throw them into the vat and tread 
them luftily, finging all the while fome Bachanalian fon:'s, 
according to the Portuguefe dullnefs; and when they are 
fufficiently trod, they take them out and prefs them as dry 
as they can; they then turn the hufks into the vat a fe- 
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cond time, and although they appear quite dry, yet they 
trample them over fo long that the very hufks feem to 
diffolve into wine, this they prefs a fecond time, and this 
is laid by for the richeft Madeira wine; which in other 
countries is dafhed with water and made into a thin wine 
for common ufe. 

If you mean to have plenty of grapes, your vineyard 
muft be well dunged every three years, but hot dung muft 
not be thrown near the ftock of the vine; poor people 
who cannot come at fo great a quantity of dung at a time, 
may dung one third of their vineyard every year; I fhall 
now take notice of the different foils and dungs that are 
beft and fit for vineyards; a vineyard planted on a piece 
of good ftrong new ground needs no dung the firft feven 
years. The beft manure for a vineyard is fuch as is warm 
and free from grafs feeds, for grafs is a great enemy to 
vines; Fowl’s dung of every kind, except water fowl; 
foap afhes, or other afhes fprinkled thinly between the 
rows of vines, but not too near them, for this manure is 
very hot and fharp, and is beft fpread on the ground in 
the fall, that it may mix with the foil and be properly 
tempered before the heat of the next fummer comes on, 
otherwife it would burn up the plants the rich foil that is 
wafhed down and fettles along the fides of brooks and 
rivers and in many low places along roads and high- 
ways, which poor and induftrious people may eafily come 
at; fea fand, mixed with common foil that might be taken 
up along the high ways, would make an excellent manure; 
in fhort, fand of every kind mixed in large proportions 
with good foil, is very comforting to vines, for thofe vines 
produce the fweeteft and richeft grapes, and the ftrongeft 
and beft flavoured wines, that grow in rich fandy foils: 
The morter of old buildings, that has been made of lime 
and fand, pounded fine; the duft of charcoal, the fmall 
coal and the earth that the coal kilns are covered with 
when burnt; the foot of chimneys; the {mall cinders ard 
black dirt found about fmith’s fhops, all thefe are excellent 
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manure for loomy or clay grounds to warm, to open and 
to dry them, and efpecially ifa large quantity of fand, be 
mixed with it; creek mud, or the mud along the fides of 
rivers thrown on in the fall, or thrown up and {weetened all 
winter and Jaid on in the fpring, is a rich manure for fandy 
lands, or for clay and loomy lands if mixed with a good 
quantity of fand. All warm rich untried earth is excel- 
lent, fois ftreet dirt of cities: Come we now to what 
may be for the moft part in every farmer’s power to pro- 
cure: And firft it will be proper at certain feafons of the 
year, when the grafs is free from feeds to pen his cattle 
and fheep in fome convenient place, where the dung will 
not wafh away, and as near to his vineyard or houfe as 
may be; into this pen let him throw his ftraw of all 
kinds, that is free from grafs feeds, his buckwheat ftraw, 
chaff and duft, his old falt hay or bog hay; if he lives 
near to marfhes or talt meadows, let him cut good ftore of 
reed, when it is near ripe, thatch, courfe three fquare and 
fedge, let it be dried and brought into the pen; then 
let him get rich black foil, that fettles in low places and the 
bottom of ponds, that are dry or partly dry in fummer, 
and what fettles along the fides of brooks and rivers, and 
throw thefe in, let him get good ftore of leaves of every 
kind, and throw all the foap fuds, chamberlye, the blood 
of beafts, pork and beef pickle, cyder and beer emptyings, 
and greefy difh-water, the water that falt meat has been 
boiled in all thefe contribute greatly to make very rich 
manure. 

The next beft. method for making good ftore of manure 
is to throw moft or all of the above materials intoa pretty 
large hoz pen; (if the hogs are fed with red clover, cut 
green, when it is about two thirds grown, and fo on till : 
the feed be grown but not ripe, this mowed twice or three ° 
times a day, and given to the hogs is an eafy and cheap 
way of feeding them, and will make a rich manure,) hogs 
will champ with their mouths and trample with their 
fharp pointed hoofs thefe materials, and make them fine 
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in a fhort time, and by rooting, will fo tumble and mix 
them together, that they will foon rot and make good ftore 
of manure. Then again, if corn ftalks, hufks and cobs, 
fuch as the cattle do not eat, be thrown into a hollow place, 
where they may be wet, alfo the chaff of flaxfeed, the 
fhives and hurls of flax and hemp, where they will rot 
in a year’s time, thefe make a good manure. Here let 
me remark, without giving offence to my dear countrymen, 
whofe good I have always ftudied, and whofe intereft I 
would willingly promote, that with a little more induftry 
and application, and fome eafy and proper contrivances, 
take the whole country in general, I am pretty certain, 
that ten times the manure might be made and faved, that 
is made at prefent, and how much our old lands ftand in 
need of it; every farmer very well knows; and give me 
leave farther to affert, that wherea man has it in his power, 
and can employ a hand and team altogether in cutting and 
bringing together as many of the above materials, as can 
conveniently be had, at the year’s end, he would find him 
by much the moft profitable employed of any man and 
team upon his plantation: For I am clearly ot opinion 
that, ten acres of land well manured, will producea much 
greater profit to the owner than forty acres of common 
old lands as they are now managed; the whole charge of 
manuring, tilling, and of the feed for fowing, together 
with the fencing, reaping, threfhing, &c. being fairly 
calculated. For the ten acres will produce four good crops 
fucceffively, one of barley, then one of wheat, the next 
of oats, and the laft of rye; and with afprinkling of dung, 
it may be laid down with red clover: The charge of plough- 
ing for thefe four crops, amounts to no more than the 
charge for ploughing the forty acres for one crop, the ex- 
pence of fencing the latter is much greater: The forty acres 
in the common way of working, lies fallow for three fum- 
mers, and generally yields but very little grafs, the fourth 
fummer it is ploughed again and yields no grafs at all; 
whereas on the plan propofed, the ten acres in the fall af- 
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ter the wheat and the rye will yield plenty of grafs. | Par 
don this digreflion, I hope it will not be altogether un- 
profitable. 

Grapes are delicious fruit and very tempting to people 
of every age and fex, the rude and unthinking fort will 
take all advantages of your abfence or neglect at the time 
of the fruit’s beginning to grow ripe, to rob and pilfer; 
fuch therefore muft be carefully guarded againft, by a good 
clofe high fence without, and a {mart watchful dog within, 
and efpecially by the vigneron’s appearing now and then 
with a gun in his hand walking about his vineyard in an 
evening, particularly when there are idle people without; 
this will effe@tually prevent any attempts, when they fee 
what they apprehend to be fo very dangerous. 

But thefe are not the only enemies we have to fear and 
guard againft, there are others which appear lefs formida- 
ble, and yet are full as deftructive, namely birds: The 
robins are very numerous, and devour abundance of grapes; 
the beft and’ moft effectual method I ever difcovered to get 
rid of thefe, was to deftroy their food, that ripens about 
the time that the grapes do, which confifts of wild cherries 
and poke-berries chiefly; there are other {mall berries 
which robins feed upon, but they chiefly grow in fwamp 
and wet places, which are now generally cleared and de- 
ftroyed. One year 1 cut down all the wild cherry trees on 
my plantation, and rooted up all the poke bufhes, and not 
a robin appeared near my vineyard till all my grapes were 
ripe and gathered; more than that, in order to fave my 
Englith cherries, 1 made my boys go through my orchard 
twice when the robins had laid their eggs, and pull down 
their nefts, by this means they hatched their young fo late, 
at which time they take away the fruit, that I faved my 
crop of cherries. The cat-bird and the thruth are not fo 
numerous, and therefore they are apt to be overlooked, 
and efpecially as they give you a fine fong for your fruit; 
but they are both fly, cunning and very artful thieves, and 
devour grapes in great abundance, nothing that I have yet 
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difcovered, but a good gunner, will get the better of thefe: 
But then again wafps are great enemies to grapes, they 
pierce them in feveral places, with their fharp pointed bills, 
and that the faireft, ripeft and moft forward grapes, which 
make the beft wine, thefe rot or dry away, which isa 
great lofs to the owner; the beft way I have yet met with, 
to deftroy thefe pernicious vermin, is to hang up phials 
here and there, along the outward rows of vines, filled half 
full of water well {weetened with honey, melafles, or coarfe 
black fugar, the mouth of the phial muft be fo wide as 
eafily to receive a wafp into it, and not much wider, the 
wafps foon find out the melaffes by its fcent, and getting 
into the phial, are drowned in the {weetened water; ano- 
ther way I have difcovered, which comes very near to the 
former, if it does not exceed it, which is to cover flat wide 
earthen pans, all over the bottom with honey or melaffes 
without water, if there be three or four of thefe pans 
placed at a good diftance, the whole length of the vine- 
yard every wafp to leeward, that is within {mell of them, 
will come to the feaft, they will foon fo entangle them- 
felves in the melaffes that, if you attend them, you may 
make it a deadly feaft to almoft all that come; when the 
wind comes from another quarter, place your pans along a- 
nother part or fide of your vineyard, that fo the wind may 
blow from the vineyard tothe place, from whence you would 
draw the wafps, and fo go round till you have deftroyed 
them all. 

One circumftance I have omitted with regard to birds, 
and that is, if poles be ftuck up here and there, near that 
quarter where the birds harbour and have their haunt, and 
{mall branches with three or four twigs on them, be faf- 
tened to the top of the pole, and the twigs well daubed 
over with birdlime, the birds will perch upon them, and 
will be fo entangled by the bird-lime that if they are fuf- 
fered to continue upon them fome time, if they then get 
away, they will hardly return again that feafon: and as if 
they could communicate to each other their grievances and 
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their dangers, few or none of the fame fpecies will come 
into the vineyard that feafon. 

The fame grub, which is a fhort fmooth earth worm, 
that cuts off the Englith beans, &c. is very hurtful to 
young vines, often cuts off the choiceft branches; if the 
earth were taken away round the foot of the vine, about 
twoinches down, and fometar and hog’s lard, mixed in equal 
quantities, were daubed round that part of the vine, I 
think, though I never have made the experiment, it 
would prevent the mifchief. 

Vine fretters alfo are often injurious to vines; they are 
very {mall animalculz, or infects, of what fpecies, | have: 
never examined, but they appear in great numbers, in 
mere clufters, upon the young tender branches, upon the 
juice of which they feed; the only remedy I know, is to: 
take away the branch with them upon it, and fo deftroy 
them bodily; but if the branch cannot be fpared, they mutt 
be mafhed and rubbed off by a careful tender hand; if 
they are chiefly deftroyed the firft two or three years, they 
are not fo numerous nor fo troublefome afterward. 

It is common with gardeners and vignerons, who can= 
not bear to fee a good piece of ground lie idle, to raife a. 
crop of cabbages, colliflowers or brocoli, between vines 
when young. This is very wrong and very injurious to- 
vineyards, for it not only cramps the growth of the vines,. 
but robs the foil of thofe rich falts and fulphureous. oils,. 
which are neceflary to bring the fruit to perfeGtion when: 
the vines begin to bear. The foil cannot be too frefh for. 
a vineyard, provided it be not too rank, and.therefore a 
frefh new foil, that has never been ploughed, at leaft not 
in many years, is always recommended as moft proper 
for a vineyard. A clean, light, warm, rich foil, that has 
a great mixture of fand is beft; a rank, heavy, ftubborn 
foil is not good, it is apt to rot the vines, unlefs it lies 
high along the fouth and fouth-eaft fides of hills and 
mountains, the drynefs of the fituation andthe intenfe 
heat of the fun greatly alter fuch a foil, and meliorate it, 
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they open, warm and {weeten it, by drawing out its-cold 
four bitter nature, and render it fit for the richeft produc- 
tions, fo that here the ftrongeft and higheft flavoured 
‘wines are made. 

I have already mentioned the planting of vines at a 
proper diftance, and in this I have exceeded the common 
diftance practifed in moft wine countries; and that for 
reafons which I fhall prefently aflign. 

When I firft undertook a vineyard, I can without the 
leaft {park of vanity fay, I did it for the good of my coun- 
try, and from a principle of love to mankind; I confider- 
ed that too many of the people of America were unhap- 
pily drawn into great excefles in the ufe of diftilled fpiritu- 
ous liquors, which ruin their conftitutions, and foon ren- 
der them unfit for the fervice of God and their country, 
as well as for that of their own family and friends. 
Wine on the contrary is a more homogeneous liquor, more 
wholefome and much better adapted to the fpirit, and con- 
ftitution of man; and although men will run into exceffes 
in the ufe of it, yet it works itfelf off better; and does 
not deftroy the natural vital heat and animal fpirits, in fo 
great a degree and in fo fudden a manner, as fiery diftilled 
liquors do; for thefe reafons I went on, and endeavoured 
to make myfelf matter of the fubjeft, and by many expe- 
riments to fatisfy myfelf of the truth of things. I was 
determined not to take up with things upon truft; for 
thefe things are generally conducted according to the ufage 
and cuftom of our forefathers, whofe method we fol- 
low with the fame implicit faith, that too many do the re- 
ligious tenets, cuftoms and worfhip of their church, with- 
out examining into the nature, reafonablenefs and found- 
nefs of them: But as reafonable creatures and free agents, 
] think we have a right to examine things, to fearch into 
the nature and reafon of them, and to judge and a for . 
ourfelves; and ought not to be tied down to arbitrary 
rules and rigid cuftoms which have been laid down and 
eftablifhed in times of ignorance and fuperftition. To af- 
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fume then a perfect liberty in planting of vineyards and 
makifigiof wines; as well asin all other partsofhufbandry, 
I fhall now, proceed to give fuch reafons for planting vines 
at a diftance, asvare-obvious and clear to me from feveral 
experiments which: I have made. Ifa vineyard lies on a 
floping ground and: is not too fteep to plough, the vines 
fhould be-planted eight feet fromieach other every way; the 
advantages of this manner of planting I think are’ many; 
with a fingle horfe plough, having a foot fixed in the fore 
part of the beam, by way of gage, to prevent the plough 
from going fo deep as to cut the roots of the vines; a man 
with the help ofacareful boy toride and guide the horfe, the 
horfe always fuppofed to betame and under good govern- 
ment, may plough aifull acre or more in a day, which is as- 
much as fix men will generally dig up with hoes, and is every 
way much better done, the furrows lying acrofs the de- 
{cending ground, will very much prevent wafhing away by 
hard rains; the ground lies light hollow and loofe, by 
which means it'readily receives all the benefit of the atmo- 
{phere, the dews, the winds, and night air, the mifts and 
foft defcending rains, which meliorate and impregnate it 
with nitre, volatile and fixed falts, and with oily and ful- 
phureous matter, fit for vegetation and the richeft produc-- 
tions, and the Sun more effectually draws out the four and 
bitter nature of the foil, and by its genial heat prepares it 
fora plentiful prodution. After this it requires no more. 
culture for twelve or fourteen days time, or more, accord- 
ing to the weather. If a drought fucceeds the ploughing;. 
it will need no other ftirring ’till rain comes, provided the 
ground turned up mellow and crumbly, which it will do if 
it was not wet when it was ploughed, which a judicious 
farmer will at all times carefully avoid, for’nothing hurts a 
cropof any kind more than ploughing or harrowinz ground 
when it is wet; Columella fays, that it renders the ground 
carious, and that it will not recover a proper temper again 
that feafon, and this [ once found by woeful experience, 
which effeCtually cured me of flirring ground when wet, 
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for any culture whatever. I fay, that the ground will not 
want ftirring again till rain comes, unlefs by the help of 
great dews the weeds fhould appear, it muft then be har-+ 
rowed with a fharp iron tooth harrow; which the fame 
man, boy and horie can manage; the man if careful and 
diligent, can with eafe harrow three acres a day, and if 
this be repeated three, four or five days, after every rain, 
or upon the firft appearance of weeds, they may with great 
eafe be kept down: All then that is to be done with the 
hoe is, to keep the rows between the ploughings free from 
grafs and weeds, which are foon run over and the ground 
kept loofe and light, fo as to letin the air, which is of 
great fervice to vines; and the more mellow your ground the 
better it ftands a drought; when the vines ftand too near, 
the work muft be done altogether by hand; this requires 
many more hands, which is very expenfive, the work is 
tedious and almoft endlefs; the carelefs hard working man 
often ftrikes too deep and wounds or cuts off the roots, the 
lazy and indolent will not {trike deep enough, befides they 
all muft trample down good part of what they dig, fo that 
the ground cannot be left fo loofe and light as by plough- 
ing. Again, when the rows are at a good diftance, the 
vines will not interlock nor fhade one another, which is 
very pernicious, the wind and air will pafs freely through 
them, which are very refrefhing, and greatly help forward 
the growth, ripenefs and {weetnefs of the fruit; then the 
morning Sun, which is comforting and vivifying, will have 
free accefs to every plant, will warm the ground, which 
grows cold by the abfence of the Sun, and by the night 
air; all willlie fairly open to the more exalted meridian Sun 
which by its heat brings forward the fruit to full maturity. 
Again, when the rows are at a proper diftance each way, 
the roots of the vines will not fo greatly interfere with 
each other; they will have more room to {pread and extend. 
themfelves, and colleét more nourifhment and food for 
themfelves and their offspring. Vines of four and five 
years old extend their roots fix and eight feet from their 
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ftocks; as for the root that fhoots downward, nature, for 
the prefervation of the plant from exceflive droughts, darts 
them down fo far as to reach a moifture below fufficient 
to fecure them from perifhing. If then in four or five 
years they extend their roots fo far, how mutt they inter- 
fere and rob each other, when they are planted near, and 
efpecially when they grow old, their roots then are fo in- 
terwoyen that they appear like a piece of net work; this, 
I think, fhews, and plainly proves, that vines planted three, 
four, five, or even fix feet apart, are quite too near, fo that 
they greatly hurt each otherand cannot produce fo good wine. 
Again, when vinesare planted at a proper diftance, a wheel 
or a hand barrow may pafs freely through them, which 
will greatly facilitate the dunging of the ground and the 
_ gathering in of the vintage; or a horfe with panniers on 
each fide, made flat on the-fide next his body, or a long 
fquare bafket fixed on a hand-barrow and flung acrofs two. 
hardy boys fhoulders, would give difpatch to either work. 
But farther, men of learning and obfervation fay, that vines 
planted at a diftance produce the beft and, richeft wines, 
and to crown all, it is. the opinion of men knowing and 
experienced in thefe things, that a vineyard planted at 
eight or ten feet diftance each way, will produce as many 
grapes, as one planted within half that diftance, though 
there be twice as many vines; that it will produce larger 
and finer grapes; will bring its fruit to greater perfection, 
and make better wine. 

If a man be poor and cannot procure a horfe 
and a plough, or if his vineyard be {mall and he 
choofes to cultivate it with his own hands, or 
if his vineyard lies along the fide of a fteep hill 
or mountain and cannot be ploughed, in either 
cafe the German double pick, or farkling iron, is 
the beft inftrament for digging a vineyard; the 
fhape you have in the margin: This inftrument 
digs the ground with more. eafe than the ~hoe, 
and neither cuts nor wounds the roots. It is 
fixed on the handle like a hoe, and bends 
downward as that does. As 
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As ftakes are a neceflary article, and as-on the choice of 
them depends very much their: durablenefs, 1 fhall men- 
tion fome forts that are moft likely to laftand do the greateft 
fervice. Redcedar, locuft, mulberry, thrifty chefnut, that 
is free from worm holes, faflafras, or the heart of oak, the 
heart of yellow pine, fuch as grow in New-Jerfey in dry 
fandy grounds, I am told will laft long in fome grounds. 
The ftakes muft be about an inch and a quarter fquare, and 
not lefs, the biggeft end muft be fharpened, they ftand 
the firmer in the ground; if: both ends were dipped ‘in 
boiling tar, the head not above two inches, the lower end 
{o deep as that the tar may appear above ground when the 
{take is drove down firm, this will greatly help to preferve 
the ftakes from rotting; the beft way to fave your’ ftakes 
from being battered to pieces by driving is, to have a fpike, 
with a long tapering focket, an inch and a half bore at top, 
with a long taper point, well fteeled; the whole about 
fourteen inches long, with a ftaff fixed in the focket four 


4 feet long, the whole fhaped as in the margin: With this 


the holes for the ftakes are made a foot deep, and with a 
 ftroke or two ofa mallet, the ftakes are firmly fixed, with- 


@ out being fplit or battered. The ftakes fhould be fix feet 


4 long, fo as to ftand five feet out of the ground, and fhould 
| be drove by a line and ftand ftrait. 
The Roman frame, which ferved inftead- of efpaliers in 
7 antient times was plain, cheap and frugal, fit for farmers, 
4 and fuch as every farmer can find, on his own plantation, 
| without any other expence befides his own labour: This 
fhews the ceconomy and prudence of that great and wife 
nation, whilft they were a commonwealth. It confifted 
of ftrong ftakes or fmall pofts fixed well in the ground in 
a ftrait line fix feet high, and three rows of poles tied faft 
to them one above another, and fifteen inches apart, the 
upper pole being four, five or fix feet from the ground, 
according to the age of the vine, over the upper pole the 
bearing branches were laid, looking toward the fouth, and 
were faftened to the pole ,and this they called precipitating 
a vine, 
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a vine, when the branches were grown long enough, they 
were faftened to the middle pole, and then to the lower- 
moft, and when they came near.the ground they were cut 
off. .The branches were regularly difpofed fo as each 
might have the benefit of the Sun and air, by being faften- 
ed to. ftakes drove down here and there, along the frame; 
they were trimmed and managed in other refpects, juft in 
the fame manner as thofe directed for efpaliers; and indeed 
from. thefe frames the efpalier was taken. 

The materials proper to make bands of, to bind the 
vines to the ftakes are, the {weet flag, otherwife called the 
calamus aromaticus. Thefe long flat leaves cut in June 
and dried in the fhade, and then bundled up and kept in a 
dry place for ufe do very well, but then they muft be made 
wet when you bind with them, The long flat leaves of 
reed, the rufhes and three {quare that grow in marfhy or 
meadow ground preferved and ufed in the fame manner 
do as well. 

Having now gone through the neceflary directions for 
planting and managing vines for vineyards, I proceed to 
the making of wine, a fubject though fhort and eafy, yet 
calls for great nicety and exactnefs. The making, ferment- 
ing and preferving of wine is a myftery to the people of 
America, but when the methods of managing thefe things 
are brought to light and explained nothing appears-more 
fimple and eafy; but before I proceed to this work, it will 
be neceflary to give fome directions about gathering the 
grapes, fince that work mutt be done before we can make 
wine. As my countrymen are generally ftrangers to all 
thefe things, I hope they will bear with me, if fometimes 
I am more particular than to fome it may feem neceflary; 
fince I would willingly remove every obftacle out of the 
way, and communicate every the moft minute circum- 
ftance to thofe, who are altogether ftrangers to this new 
undertaking in America, fo that any man of common fenfe, 
that can read, may fafely undertake and go through with 
the whole affair fuccefsfully. | 
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I have already obferved, that the black grapes differ from 
the white in the manner of ripening, but whether your 
grapes be black or white, they muft be fully ripe before they 
are gathered, otherwife they will not make good wine; 
gather them in a fair day, when they are perfe€tly dry; 
take away all the rotten aud unripe grapes from every cluf- 
ter, for they {poil the wine: If your vintage be large and 
you gather more grapes than you can mafh and prefs out 
in one day, let them be gathered without bruifing, for 
bruifed grapes foon contraé an unfavory tafte and hurt the 
wine in proportion; if they are mafhed the fame day they 
are gathered, the bruifing will do nohurt; neverthelefs I 
would advife the gathering of them to be directed by fome 
grave difcreet perfon, for as this work is done generally 
by fervants and children, it is made matter of paftime and 
frolic, rather than prudent labour, and fo many grapes are 
torn off, and either bruifed or fcattered on the ground, to 
the no fmall damage of the owner, both in the lofs of 
fruit, and in hurting the wine, and thefe things fhould be 
impreffed on the minds.of the gatherers before they begin, 
that every thing may be done regularly and in order, by 
which means more work will be done, and to much better 
purpofe. 

The black grapes are beft known to be ripe, when here 
and there one of the forwardeft grapes begins to fhrivel 
and dry; then fet to and gather and make them up into 
wine as faft as you can. 

If white frofts happen before fome of your grapes are 
fully ripe though very near it, fo as to want no farther 
feeding, you need be under no apprehenfions about them, 
let them ftill hang on the vines, they will grow ripe, rich 
and high flavoured nothwithftanding; but then they muft 
be gathered before the.weather be fo hard as to freeze the 
grapes, for that will fpoil them; the light frofts that only - 
kill the leaves do not hurt the fruit, unlefs it be fuch as 
are late ripe, thefe fhould be carefully covered from all 
frofts, they fhould grow againft walls or board fences front- 
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ing the fouth or fouth-eaft, and at night be covered with 
mats or frames thatched with ftraw, which fhould be fo 
contrived as to be fet up to cover the fruit or let down at 
pleaiure. 

A pretty good judgement may be formed of the good- 
nefs or badnefs cf your wine, and of a plentiful or thin 
vintage, by the feafons of the year; if the {pring and for- 
mer part of the fummer prove generally dry, with now 
and then moderate refrefhing rains, if the feafon in Auguft 
and September be hot and dry, if in the month of June 
the weather be calm, ferene and dry, when the vine is in 
bloffom, and the fruit is forming, your crop or vintage 
will be plentiful, and your wine rich and good: Butif at 
the time of bloffoming, the feafon be wet and ftormy, the, 
winds high and bluftering, if the {pring be cold with much’ 
wet, and backward, if the latter part of fummer and fall 
be ftormy, raw aud wet; your crop will be thin, and the 
wine {mall and bad; when this happens, it will be necef- 
fary and for your advantage, to boil one half of the muft, 
and to manage it as I fhall hereafter dire& you. 

As the wine made from black grapes has a different ma- 
nagement from that made of white grapes, I fhall begin 
with the white; thefe then muft be gathered as I mention- 
ed before in a fair day, when the grapes are perfectly 
dry; and both the rotten and unripe grapes being carefully 
. plucked off from every bunch, the clufters are then thrown 
into the mafh vat, and two or three men, according to the 
quantity, having wafhed their feet and legs very clean in 
bran and water, get into the vat and trample and math the 
grapes thoroughly fo that none efcape, the more they are 
trampled and mafhed the better; about Paris they let the 
murk, that is the fkins, ftalks, muft and all ftand together 
in the vat eight and forty hours and then prefs it off, but 
in other parts of France they prefs off as foon as the grapes 
are mafhed: The laft method I fhould prefer, provided 
the hufks be trod over again in the Portuguefe manner, 
otherwife I fhould prefer the firft method pra@tifed by the 
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people about Paris, for this reafon, becaufe there is a rich 
pulp that adheres to the fkin of the grape, which is not 
feparated by the’ firft treading; bit by lying eight and 
forty hours in the murk, and the vat covered with fheets 
or blankets, which is the practice, a pretty ftrong fermen- 
tation has begun and continued fome time, which partly 
diffolves and partly loofens this rich pulp, that ftuck to 
the fkin, which then chiefly comes away by prefling; 
however I am of opinion that, the treading of thefe hufks 
after the fermentation, the muft having firft run off into 
the receiver, would do the work more effectually if they 
were well prefled after it. But then we muft take this 
caution along with us, that if vines are young, which al- 
ways afford a thin weak wine, or if the feafons have been 
wet and bad, fo that the juices are not rich, in thofe cafes 
the muft fhould be boiled before any fermentation, in order 
to preferve the wine (as I fhall farther dire& you when we 
come to the boiling of wines) in that cafe the Portuguefe 
method muft be purfued, becaufe the boiling of wine af- 
ter the fermentation has begun, would entirely fpoil it; 
the fweet muft only, as it runs from the treading into the 
receiver, muft be boiled. The firft and fecond prefling 
being mixed together is put into hogfheads, which muft 
be filled within four inches of the bung, that it may have 
room to work and ferment, the cafks being placed in fome 
warm room or dry cellar. Then having a {mall fpile 
fixed in the middle of the head of the cafk, the third or 
fourth day, draw a little of the wine in a glafs, and if it 
be pretty fine, draw it off immediately into a clean dry 
well fcented cafk, the larger the better, fo you have wine 
enough to fill it, which you mutft do within two inches of 
the bung, and ftop it clofe, leaving only the vent hole 
open for a fecond fermentation; after a few days it will 
work a fecond time, but not fo much as atthe firft; if your 
wine be ftrong and good, which you may know by the 
age of your vineyard, and by the goodnefs of the feafons, 
it will be beft to leave the bung hole open for this fecond 
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working, the wine will be the better: for {trong wines re- 
quire a greater fermentation than weak wines, and the: 
{topping of the bung hole, is a check upon the working, 
and prevents weak vines from fpending themfelves too 
much, which muft greatly hurt them; onthe contrary if 
{trong wines have not athorough working, they are apt to 
grow thick and ropy, which hurts them as much the 
other way; by this you may form a proper judgment what 
degree of fermentation is proper for the wine that is. 
under working and govern yourfelf accordingly. Three 
or four days after the fecond fermentation begins, which 
you muft carefully watch by vifiting your wines every day; 
again try your wine ina glafs, and if it be pretty fine, 
prepare a cafk {weet and good, burn a good large briimftone 
match in it, and as foon as the match is burnt out, whilft 
the cafk is full of {moke, draw off the wine into it; now 
fill up your cafk to the brim, and bung it up tight and ftop 
the vent hole; the fmoke or the brimftone will hinder any 
further fermentation; and this is called ftumming: then 
make a morter of clay and horfe dung mixed up with ftrong 
flaxfeed tea, and cover the bung and vent hole clofe with 
it, and fo let it ftand till it is fit to fell or to ufe. 

When you firft rack off your wine, if you have any old 
wine that is rich and good, of the fame kind or colour, 
put four or fix gallons of it, and two gallons of good 
brandy into your cafk (this quantity is fufficient for an 
Englifh hogfhead) and then rack off your wine into it for 
the firft time, this will greatly ftrengthen and preferve 
your wine, and if your wine be weak, it will hinder too 
great a fermentation the fecond time; and fo preferve the 
purer fpirits from flying off. 

When wine is in fermentation, all the grofs parts are 
thrown up to the top of the cafk, or veffel that it ferments 
in, and there meeting the air, they undergo a very great 
change for the worfe, they contra&t a harfhnefs and become 
rancid. If then they are fuffered to pafs down through 
the body of the wine, which they certainly will ” as 
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foon as the ‘fermentation is over, they will communicate 
thofe evil qualities to the wine, and it muft be a ftrong 
wine indeed that will ftand fuch a fhock. It the wine be 
weak it will foon turn four; if the wine be ftrong and has 
a fufficient ftock of native fpirits to defend it from thofe 
bad impreffions, yet it will contrac an unfavoury harfh- 
nefs, which will not be removed for fome time, nor will 
it be fit for drinking till age has fmoothed and made it 
mellow. For this reafon it is that you are to draw off 
your wine both times before the fermentation be quite 
over, and as to weak wines, they fhould by no means 
work too much, either time, three days are quite fuffici- 
ent for each working; ftrong wines fhould work longer 
for the reafon above afligned; they are better able to ftand 
it, befides it prevents ropinefs and they fine the fooner 
and better for it. 

I now pafs on to the making of red wines from the 
black grapes. Red wines have a different managment 
from the white; the whole of one or even two days tread- 
ing or mafhing, (when the vintage is great) is thrown in- 
to a large vat, the muft, ftalks, fkins and all, and ftands 
in fome warm dry place or cellar. The vat is covered 
clofe with fheets or blankets, or both, and thus it remains, 
according to cuftom from four to feven or even ten days, 
according to the coldnefs or heat of the weather. This is 
done to obtain a ftrong fermentation, in order to give a 
deeper colour to the wine, and this is the only end pro- 
pofed by it; the manager of this work, vifits the vat twice 
a day, and in a glafs views the colour of the wine, and 
taftes it; if the tincture be not deep enough to his mind, 
he knows by the tafte of the wine, whether it will ftand 
a longer fermentation: if it will not, he contents himfelf 
with thecolour it hasand drawsand preffes it off, and fills it 
into cafks, leaving about two inches from the bung, for a 
fecond fermentation. When the fecond fermentation is 
over, which generally happens in four or five days, he then 
draws it off into clean well {cented cafks, and adds to it fix 
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gallons of good old wine and two gallons of brandy to an 
Englifh hogfhead, which contains from 60 to 63 gallons. 
Where the fame kind of wine is not to be had, he makes 
ufe of port wine. He then fills the cafk quite full and 
bungs it up tight, leaving only the vent hole open to let 
out the generated air. Note, when I fay, where the fame 
kind of wine is not to be had he makes ufe of Portugal 
wines, this is mentioned for our practice, not that the 
French make ufe of fuch wines, for they always have wines 
enough of their own of the fame kind. 

This management of red wines, which perhaps with 
little variation, is almoft as ancient as the making of wine 
in France, deferves fome attention and a clofe examination, 
in as much as I am fully perfuaded that it is capable of 
an effential improvement. 

To underftand the nature of this affair rightly, we muft 
know that, befides the main pulp or core of the grape, 
which is white in black grapes as well as others, there 
fticks to the infide of the fkin, a confiderable body of rich 
pulp, which is perfectly red, of a deeper die in fome than 
in others. This pulp gives the colour to the grape, accord- 
ing to the lightnefs or deepnefs of its tincture: thus we 
fee fome grapes of a light red, fome of a full red and fome 
of a deep red, fome again are almoft black, fome quite 
black and fome of a fhining jett; this fame pulp alfo 
gives the-tincture or colour to the wine, for the fame grape 
is capable of making white wine as well as red wine; if 
the main core which is firft trod out, be only ufed, the 
wine will be white; thus they make white Burgundy, &zc. 
but if the red pulp be mixed with it, it makes it of a rich 
purple colour; as this is a clear cafe and lies expofed to 
every difcerning eye, the great point of improvement to 
be gained, is to diffolve or extra this rich pulp, without 
injuring the wine. That the prefent method is the beft 
and moft effe€tual to that purpofe, I can by no means think; 
the violent fermentation through which the wine is made to. 
pafs, in order to procure the tinGture, muft exhauft the 
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fpirits in a very great degree, and leave the body in a 
weak and languid flate, and fubject it to harfhnefs, to turn 
eager or vapid in a fhort time; thefe wines grow worfe 
not better by age; many inftances of this kind we meet 
with in the French clarets, among which, where one hogf- 
head proves good, found and wholefome, ten, not to fay 
twenty, prove harfh, eager and difagreeable: Thefe con- 
fiderations lead me to think, that the prefent managment 
calls loudly for a reformation; one experiment I have made, 
and but one, which I fhall offer with fome farther thoughts to 
confideration for farther improvement; but I moft heartily 
recommend this affair to fome public {pirited and worthy phi- 
lofophers of the age, who by repeated experiments might 
bring to light this important fecret, which when known 
would be very beneficial to the nation. The experiment I 
made was this, in aclean flone pot, wide and open, containing 
two gallons, I {queezed as many Burgundy grapes as nearly 
filled it, with the liquor and fkins; the ftalks 1 leftout. It 
ftood in a dry room covered with a coarfe dry towel four 
double, four days and nights fermenting, [ then ftrained 
it off and with my hands mathed the fkins very well, by 
this means I obtained a full deep tin€ture of that kind of 
purple that is peculiar to the Burgundy wine; I then left 
it to ferment, in a large cafe bottle, after the firft and 
fecond fermentations were over, I found about a quart of 
rich fediment at the bottom and a pretty thick fkin form- 
ed on the top, the fmell was very pleafant and truly vinous, 
the juft indications of a found healthy wine. By this ex- 
periment I found that, three days fermentation, allowing 
the firft day for heating, which is preparatory to fermen- 
tation, (the degrees of heat are mentioned by Boerhaave, 
Hoffman and others) was fufhicient to obtain a tin@ure, 
with the help of fqueezing the fkins a fecond time, without 
injuring the wine, and I found what red pulp remained 
adhering to the fkins, feparated from them very eafily, 
and by the colour of the wine, before the fecond {queczing, 
that the fermentation had diflolved moft of this pulp, or 
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. extracted a great part of its tincture; from the whole then, 
I think I have reafon to conclude, that if the hufks or 
{kins, after four days lying in the murk, were taken out 
and thrown into the mafh vat, and heartily trod over again, 
and efpecially if fome of the muft, or rather wine, for it is 
wine after fermentation, be now and then thrown over 
the hufks, as they are trampling it in order to wath away 
the pulp, that a full tinture may be obtained, without tor- 
turing the wine, as the prefent manner is, and without 
running fo great a rifque of fpoiling it. 

As this is a very important point, upon, the right ma- 
nagement of which depends the goodnefs of the wine, 
and as a farther improvement is hereby defigned, I have 
dwelt the longer,upon the {ubject, and therefore hope it 
will not be looked upon, as a ufelefs digreffion. 

Wine. made from young vineyards is always thin and 
weak, and fo are wines from old vineyards, when the 
feafons have been cold, ftormy and wet, and without fome 
afliftance, they will not hold found long; ‘now this is given 
two: ways, either. by the help of fome old firong wine, one 
fourth part at leaft, and four gallons of brandy to an Eng~ 
lith hogfhead, or if that is not in your power, then half 
of the muft is to be boiled away to one half of its quantity, 
that is, if one half of your muft contains forty gallons, 
that muft be:boiled away to twenty, this greatly enriches 
it; and makes it.of the confiftence of liquid honey. As 
foon as itis cool, mix it with the reftof the muft, and let 
it ferment together, and then manage it as before directed 
of other wines; when your vineyard comes to be ten or 
twelve years old, it will yield much ftronger wines. 

The boiling of your muft is managed in the following 
manner, which muft be carefully attended to; your cop- 
per or kettle being well cleaned, rub the infide all over with 
a woollen rag dipped in fweet oil, which preferves the 
wine from contracting a natifeous, copper or brafs tafte; 
then throw in your muft, and kindle a gentle fire under 
the copper with brufh or fmall fplit wood, your copper 
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ftanding fo high, that the wood need not touch the bottom 
of it, when you put large wood under it to make it boil 
faft; for if at any time your wood touches the bottom of 
your kettle or copper, the wine will be burned, which will 
{fpoil it; as the fcum rifes skim it off, and gently raife your 
fire by flow degrees, ftirrtng your muft often from the 
bottom, and take off the fcum as it rifes, till all be clear, 
than raife your fire by larger wood, and make it boil fafter 
and fafter, as it fettles down or boils away, till one half 
be confumed, being always careful and upon the watch 
that none of the wood touches the bottom of the copper; 
the muft thus boiled away is called defrutum, or the rob 
of grapes. If you negleé& to raife the fediment from the 
bottom of the copper, it will burn and fpoil the wine, for 
it turns bitter. 

And now once for all I muft caution every one, who at- 
tempts to make wine, to be ftrictly careful to have all the 
veffels and inftruments made ufe of in this. work, per- 
feQily clean and fweet; for if they have any four, unfavoury 
or offenfive fmell, they will communicate it to the mult 
and fpoil the wine; and every thing that has an. offenfive 
or difagreeable f{mell, muft be removed from the place 
where wine is made, and from the cellars where it is kept; 
the cellar ought to be dry and warm; for damps or wet 
hurt wines exceedingly. It muft alfo be free from mutti- 
nefs, and in good weather, the windows next the fouth and 
weft muft be opened, to admit the warm dry air, which 
will prevent muftinefs and dangerous damps. 

Hogfheads well bound with iron are the only fafe cafks 
for wine, if you truft to old wine pipes, or to hogfheads 
with wooden hoops, it is ten to one but they deceive you; 
they conftantly want repairing every year, but iron bound 
cafks will hold many years without any expence at all, fo 
that in three years time they become by much the cheapeft 
cafks; I mean for ftanding cafks, out of which the wine is 
racked into other cafks for fale; but then as foon as they are 
empty, the lees muft be taken out and faved for diftilling 
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into brandy, and the fame day the cafk muft be filled with 
water, or elfe they will be deftroyed by a {mall worm, 
which will pierce it like a five. 

Every man that has a vineyard fhould have a ftill and 
good worm, that he may difti! all the lees, the husks and the 
{cum into good brandy, which he will want for the prefer- 
vation of his wines, the fame ftill will do to make peach 
brandy and the fpirits of cyder, which will foon pay for 
it. A fill that holds a barrel is quite large enough, un- 
lefs your vineyard and orchards be very large indeed. 

I now pafs on to the different management of wine af- 
ter fermentation; one method I have already mentioned; 
fome after the fecond fermentation, leave the wine in the 
fame cask upon the lees, and adding the old wine and 
brandy to it (for which they make room) they ftop up the 
bung hole, and leave only the vent hole open to let out 
the generated air, till the month of March, filling up the 
cask from time to time as the wine fubfides or waftes, and 
then draw it off into aclean, well fcented and well flum- 
med cask, and ftop all clofe with morter. 

Others again in the month of March, before they rack 
it off and ftum it, roll the cask backward and forward in 
the cellar to mix the lees thoroughly with the wine, think- 
ing thereby to communicate the ftrength of the lees to the 
wine, and then let it ftand and fettle till it is fine, and rack 
it off into clean well ftummed casks, and ftop and plaifter 
all upc lofe. 

Here I think it proper to take notice, that the lees of 
ftrong wines may be of advantage, and communicate fome 
ftrength to weak wines, that are racked off upon them, 
but it does not therefore follow, that all lees are beneficial 
to the wines that produce them; for, as I have already ob- 
ferved, the lees, in the time of fermentation, being thrown 
up to the top of the veffel, there meet with the air, and 
being expofed to it for four or five days, contract a harfh 
and rancid nature, if they do not grow quite four, and then 
fubfiding, as foon as the fermentation is over, and fettling 
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to the bottom of the cask, where they are left for the wine 
to feed upon, [ leave it to any man to judge what kind of 
food this muft be, and what manner of good it can com- 
municate to the wine. But what fhall we fay, fo rigid 
and arbitrary is cuftom, that we even look upon it next to 
rebelliort, to deviate or depart from the cuftoms of our fa- 
thers. The cyder that has been made in America for 
above one hundred years paft, has till very lately, been 
conftantly fpoiled by this fame miftake. Every man that 
makes cyder very well knows, how foon the pumice cor- 
rupts and grows four by being expofed to the air, and yet 
no man in all that time ever prevented the pumice, after 
fermentation, from fettling down through the whole body 
of cyder, but there left it to remain for his cyder to feed 
upon all winter, and indeed all the next fummer too, if it 
lafted fo long; with this additional advantage, that in the 
{pring upon a frefh fermentation, the fame body of pumice 
rifes again to the topof the cask and there contraéts a ftill 
greater acidity or rancid nature, and by finking down again 
through the body of liquor, communicates a ftill higher 
degree of thefe rare qualities to it, and then the owner 
complains of the hardnefs of hiscyder, and fo does every 
body elfe that drinks of it; and yet this has fo long re- 
mained without a remedy, becaufe our fathers did fo. 
From what experiments I have made, I am clearly of 
opinion that the feces or lees which are left in wine or 
cyder is the true caufe of their frequent fermentation ; ‘na- 
ture appears to be loaded with, and fick of them, and like 
a man with a foul ftomach, often ftrains hard for a dif 
charge, and the negleGting to eafeand clear nature of this per- 
nicious, this deftru€tive load, is the chief caufe of all the 
ill effects it produces. In this, the juice of the grape re- 
fembles the blood, the vital juice of man, if by a foul fto- 
mach any quantity of crude, indigefted or vitiated matter 
be thrown into the blood, it is prefently fet into a 
ferment, which rifes and increafes till either the matter be 
fully difcharged, or the vital union be diflolved; if the 
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man recovers the fhock, and gets the better of the mighty 
ftruggle, yet how weak, how low and faint does he ap- 
pear! Thus it fares with wines, the ftrong bodied wines 
that are replete with fpirits, often get the better of thefe 
ftruggles, but I believe not without confiderable lofs and 
damage; but the weaker wines generally fink under them. 
It is from this idea of the thing, that I haveall along fo ftrongly 
infifted upon the removal of the lees in the beginning, upon 
the firft as well as the fecond fermentation. I fhould be 
ereatly pleafed if the ingenious and Reverend Dr. Hales, 
of Teddington in Great-Britain, would, by experiments, 
bring this matter into a clearer light; the world would be 
obliged by him, as they have already been, by a difcovery 
which he was fo good as to make not long fince in a cafe 
that bears fome relation to the prefent one; I fhall tranf- 
cribe it as it is related by the ingenious Mr. Philip Miller, 
in his Gardener’s Dictionary: viz. * A great complaint | 
received from a curious gentleman in Italy, of the fpoiling 
of their beft and fineft wines there; who fays, fuch is the 
nature of this country wines in general, (nor are the 
choiceft Chianti’s excepted) that at two feafons of the year, 
viz. the beginning of June and September, the firft, when 
the grapes are in bloflom, and the other when they begin 
toripen, fome of the beft wines are apt to change, efpe- 
cially at the latter feafon; not that they turn eager, but take 
a moft unpleafant tafte, like that of a rotten vine leaf, 
which renders them not only not fit for drinking, but alfo 
unfit for vinegar, this is called the feptembrine, and what 
is moft ftrange, one cafk drawn out of the fame vat, fhall 
be infected, and another remain perfe€tly good, and yet 
both have been kept in the fame cellar. As this change 
happens not to wine in bottles, though that will turn eager, 
I am apt to attribute it to fome fault in filling the casks, 
which muft always be kept full; which either by letting 
alone too long, till the decreafe be too great, and the fcum 
thereby being too much dilated, is fubje& to break, or elfe 
being broken by filling up the cask, and being mixed 
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with the wine, gives it that vile tafte: But then againft 
this there is a ftrong objection, i. e. that this defe& only 
feizes the wine at a particular feafon, viz. September, over 
which, if it gets, it will keep good many years: fo that 
the cafe is worthy the inquiry of naturalifts, fince it is evi- 
dent that moft wines are more or lefs affected with this 
diftemper, during the firft year after making. 

“Upon receiving this information from Italy, I con- 
fulted the Revd. Dr. Hales of Teddington, who was then 
making feveral experiments on fermenting liquors, and 
received from him the curious folution of the caufe of thts 
change in wine, which I fent over to my friend in Italy, 
who has tried the experiment, and it has accordingly. an- 
fwered his expectation, in preferving the wine, he thus 
managed, perfe&tly good. He has alfo communicated the 
experiment to feveral vigneronsin Italy, who are repeating 
the fame; which take in Dr. Hales own words, viz. 

‘© From many experiments which I made the laft fum- 
mer, I find that all fermented liquors do generate air in 
large quantities, during the time of their fermentation; for 
from an experiment made on twelve cubic inches of Ma- 
laga raifins, put into eighteen cubic inches of water the 
beginning of March, there were four hundered and eleven 
cubic inches of air generated by the middle of April; but 
afterward, when the fermentation was over, it reforbed a 
great quantity of this air; and from forty two cubic inches 
of ale from the ton (which had fermented forty four hours 
before it was put into the bolt head) there were generated 
fix hundred and thirty-nine cubic inches of air from the 
beginning of March tothe middle of June, after which it 
reforbed thirty-two cubic inches of the fame air; from 
whence it is plain, that fermented liquors do generate air 
during the time of their fermentation, but afterwards they 
are in an imbibing ftate, which may perhaps account for 
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the alteration in the nice Italian wines,* for wine during 
the firft year after making, continues fermenting more or 
befs, during which time a great quantity of air is generated, 
until the cold in September puts a ftop to it, after which 
it is in animbibing ftate, that is, it draws-or fucks in air; 
the air thus generated is of a rancid nature (as the Grotto 
del Canno) and will kill a living animal if put into it, fo 
that if there be, during the fermentation, two quarts of 
this air, fo rancid, pent up in the upper part of the cask, 
when the cold ftops the fermentation, the wine by abforb- 
ing this air becomes foul, and acquires this rancid tafte; 
to prevent which [ would propofe the following experi- 

ment :: 


* Had Dr. Hales been afked what he thought was the true caufe of thofe frequent fermenta- 
tions, and was defired to apply a remedy; I think he would have fought for the caufe, where 
it was to be found, and upon removing that, the effects would naturally have ceafed; but be- 
ing put upon the fearch of fecondary caufes, caufes far removed from the original, in order to 
prevent or. cure the evil effects of them, he refolved that difficulty, I do fuppofe in the beft 
manner it could have been: done, and with great ingenuity applied a remedy. And now, 
fhould thefe pages fall within his ken, or fome friendly letter comprehending my full mean- 
ing, the Doétor, as a true philofopher, from a public benevolent fpirit, would foon find out 
the true caufe of thefe mifchiefs, and apply a-remedy, truly fpecific. 

The gentleman in Italy, who makes the reprefentation to Mr. Miller fays, ‘¢ And what is 
nioft ftrange, one cafk drawn out of the fame vat, fhall be infected, and another remain per- 
fe&tly.good;”’ in this cafe it is certain, that the firft and fecond caik drawn out of the vat, and 
the third and fourth, if the vat be large, were drawn off fine and clear, being perfectly free 
from the fxces or lees below, but when the laft cafk cumes to be drawn, a good deal of the 
lees comes with it, and this is not much regarded, as the lees were fuppofed to nourifh the 
wine; fuppofe the gentleman complaining had the firft and the laft cafk drawn out of the vat, 
and one of them fpoiled, the other remained perfectly good, which fhall we fuppofe to have 
been the.cafk ?. That’ which was perfectly fine, or that which has the lees? Whoever will tafte 
the firft. and the laft drawings, will find fo fenfible.a difference in the wine, that I think he 
cannot be at a lofs to determine the queftion. 

SF Secluding the-air from wine or cyder, isa great means of preferving them long 
4 found and good; nature itfelf points this out to us; wine forms a fcum upon the top 
to fecure itfelf from the bad impreflions of it, and we daily find that thefe liquors 
put into bottles, keep much better than when left in cafks; fome think that ftrong 
old Madeira is an exception to this rule, but I think it has not hada fair and impar- 
tial trial. ‘That cyder drawn out of a barrel grows worfe and worfe as the air gets to 
it; every one is fenfible of, wnereas fome of the fame cyder bottled, remains good a 
long time,. if. well corked and rofined,, as every body knows; and that this is the 
cafe with common wines, ne man will difpute. For this reafon the lining of 
the infide of the cafks with rofin, as the Romans did with pitch, prepared as hereafter 
direéted, would be a great means of preferving wine, not only from the air but 
from great wafte; and the bung and vent-hole fhould be well fecured with clay and 
horfe dung: if you are under apprehenfions that the rofim will communicate a bad 
tafte to the wine; melt it, and wafh it with lye, and that will prevent it! The: 
Doétor’s method of keeping the cafks full is very ingenious and of great fervice. 

B_ The tubes, reprefented in the margin, perhaps may be a fmall improvement 
upon his, this double tube is fuppofed to be made of pewter or tin, well foldered to- 
gether; the fmall tube enters the large one at bottom, below the wine, and does 
not break the fcum that is on the top of the wine in the large tube; the large tube 
fhould be well ftopped with a good clofe fcrew head, and this muft be opened when- 
wine is poured in through the {mall tube, and prefently ftopped again, that the cafk 
may always be kept full, and to keep out the air. 
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ment: Suppofe the veffel A, filled with 

wine, in the bung-hole B, of this veffel I 

would have a glafs tube of two feet long 

<=s\i and about two inches bore fixed with a 

a4 f)) | y) pewter focket clofely cemented, fo that 

Migs there may be no vacuities on the fides; and 

. in this tube fhould be another of about half 

an inch bore, clofely fixed; the lower tube fhould be al- 

ways kept about half full of wine, up to X, which will 

fupply the veffel, as the wine therein fhall wafte or fubfide, 

fo that there will be no room left in the upper part of the 

veflel to contain generated air, which will pafs off through 

the upper fmall tube, which muft always be left open for 

that purpofe; and the tube being {maill, there will be no - 

danger of letting in too much air to the wine: As the 

wine in the large tube fhall fubfide, it may be replenithed, 

by introducing a flender funnel through the fmall tube 

down to the fcum upon the furface of the wine in the 

large tube, fo as to prevent its being broken by the wines 

falling too violently upon it; this will be prevented by the 

wines being poured in gently with afmall ftream. This 

experiment being tried with glafstubes will give an oppor- 

tunity to obferve what impreffion the different ftates of the 

air have upon the wine, by its rifing and falling in the tubes; 

and if it fucceeds it may be afterward done by wooden or 
metal tubes, which will not be fo fubjeét to break, 

This curious experiment having fucceeded, where ever 
it has been tried, will be of great fervice in the manage- 
ment of wines; there being many ufeful hints to be taken 
from it; particularly with regard to fermenting wines; 
for fince we find that wines too long fermented (efpecial- 
ly thofe which are made in cold countries) do feldom keep 
well; fo by letting them ftand in acool place, the fermen- 
tation will be checked, which will render the wines foul, 
and fubjeé&t to turn eager; therefore great care fhould be 
taken to keep the wine in an equal temperature of air, 
which may be known by hanging a thermometer in the 


vault, 
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vault. But after the wine has paffed its fermentation in 
the vat, and is drawn off into cafks, it will require fome- 
thing to feed upon: And when the wine has remained 
one year upon the lees it is commonly drawn off 
into other veffels, it will then alfo be proper for it to have 
fomething to feed upon; about four pounds of the beft 
Malaga raifins picked clean and ftoned, and thrown into 
each hogfhead, will be fufficient and beft for that purpofe, 
more would be dangerous, by raifing a new fermentation, 
which always hurts the wine more or lefs according to the 
greatnefs of it. Asthe wine will fubfide by wafte as long 
as it continues in casks, it is the ufual method to fill them 
up from time to time, with fome wine, as nearly like the 
fame fortas may be; for if it be ofa different nature or much 
newer, fuch as has not thoroughly fermented, it will often 
raifea new fermentation, which will endanger the wine: 
Therefore, if you have no fuch proper wine, it will be beft 
to throw in as many clean wafhed pebbles and well dried, 
as will raife up the wine to the bung: This I have known 
pra@ifed with fuccefs.” Thus far Mr. Miller. 

Here I muft beg leave to make fome obfervations, which 
may either ferve to throw a light upon this affair, or lay a 
foundation for farther experiments, in order to come at the 
truth, which in all cafes is worth purfuing, and efpecially in 
this, where it has lain dormant for fo many ages, and the dif- 
covery would be of great importance to the prefent defign. 

The principles of wine are an inflammable fpirit, a 
phlegm or watry liquor, an acid falt or tartar, and a ful- 
phureous oily fubftance; wines therefore greatly differ in 
their tafte, {mell and virtue, according to the various pro- 
portions and manner in which thefe principles are com- 
bined. Perhaps the difference of flavour, tafte, colour 
and body in wines may be owing as much to the time of 
gathering, manner of prefling, the different degrees of 
fermentation, &c. as to any difference in the grapes 
themfelves; in Hungary, whence Tockay and fome of the 
richeft and higheft flavoured wines do come, they are ex- 
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tremely curious in thefe refpeéts; for their prime and 
moft delicate wines, the grapes are fuffered to continue on 
the vines till they are half dried by the heat of the fun, 
and if the fun’s heat fhould not prove fufficient, they are 
dried by the gentle heat of a furnace. Wines that are 
thin may be improved by freezing, by this means the wa- 
try parts adhere to the cafk, and the ftrong fpirituous parts 
are left in a body, in the middle of the cafk, and being 
drawn off by themfelves, prove ftrong and good, and will 
keep well. See Hoffman, and the celebrated Dr. Stah/ on 
the fubjec&t; fee alfo Dr. Shaw’s comment on Stahl. 

If thefe be the real principles, and fome of the effential 
conftituent parts of the grape, or if a proportionable quan- 
tity of nitre be allowed to come into the compofition, 
which might perhaps be difcovered by an accurate ana- 
lyfis, it will not be hard to account for the fermentation; ° 
heat and air both are neceflary to it; now thefe principles 
whilft confined to the grape, are fo difpofed by the wife 
Author of Nature as to be confined diftin@ly in their pro- 
per cells or tubical ramufculi, and they are fo clofely fe- 
cured by the covering of a fkin, of fuch a compact tex- 
ture, like that of bladders of feveral kinds, that the air 
eannot come at them, but they are effectually fecured 
ayainft the impreflions of it; if this, or fomething like 
this be the cafe, then thefe principles remain in-a neutral 
or inactive ftate, whilft thus confined to the fruit, but 
when the fruit comes to be mafhed, and thefe principles 
come in conta¢t of each other, and are expofed to the warm 
air, which is of a very active and elaftic naturé, the whole 
body, by degrees, is put into motion, the motion begets 
heat, and the heat increafes the motion, (this heat and the 
increafe of it is plainly difcernable by the touch, "till it 
increafes to fuch a degree, as according to Boerhaave, is 
neceflary to afull fermentation. The heat then increafing 
to afarther height, the fermentation gradually abates, and 
thus ends the firft fermentation: By this operation a fpirit 
is generated, and the mild, foft, lufcious juice of the grape, 

which 
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which is called muft, is changed into a brisk, lively, in- 
flammable fpirit, which is then called wine; which has, if 
clofely and attentively confidered, a ftrange and wonder- 
ful effect upon thofe that drink it, according to their dif- 
ferent difpofitions, humours and conftitutions. 

By the violent motion of this firft fermentation, all the 
feeces or grofs parts are thrown up to the top of the veffel, 
and this is a proper time, at the end of three, four or five 
days, according to the ftrength of the wine, which is then 
pretty clear, to draw it off from thofe grofler parts; which 
will be done without lofs, and the lees mult be preferved 
for diftilling into brandy. If this be neglected, this grofs 
body having been fo long expofed to the air, contracts a 
rancid nature, or turns four, and as foon as the fermenta- 
tion is over, it gradually finks down to the bottom, and 
pafling flowly through the body of the liquor, communi- 
cates thofe evil qualities to it: This is fo clearly difcernible 
in cyder, which alfo is a tolerable good wine, when pro- 
perly managed, that no man can be miftaken in the cafe. 
Since I have taken this method with cyder, it has proved 
more like wine than common drink, but then I racked it 
off a fecond and a third time, as foon as it appeared fine, 
and then ftummed the cask that received it the lafttime: 
This cyder will keep found all fummer in a cask, and grows 
ftronger, and may be bottled at any time, it will foon 
ripen, and be very brisk when poured into a glafs, and 
that without endangering the bottles fo much, its brisk- 
nefs proceeding from fpirit, and not from fermentation. 

Weak wines will by no means bear fo great a fermenta- 
tion as ftrong wines, let them therefore be drawn off after 
three days fermentation the firft time, and adding two or 
three gallons of brandy, and five or fix gallons of good 
old wine; ftop up the bung, and leave only the vent hole 
gpen, and when the fecond fermentation is juft over, and 
when the wine is pretty fine, draw it off a fecond time in- 
to a well ftummed cask, fill it up to the brim, and ftop all 
clofe, and keep it fo ’till you fell or ufe it, and then bottle it. 

Some 
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Some cuftoms among the ancients, I think, are worthy 
of notice, and fit to be revived and retained: by us; how 
many of them came to be laid afide, when they appear fo 
ufeful and beneficial, I cannot fay, perhaps for reafons 
which I am not able to difcover: I fhall here mention one, 
which I think pertinent to our prefent purpofe, which was 
for the prefervation of their wines; they took a firkin, or 
eight gallons of pure clear tar, of the firft cool running 
from the kiln; to this they added half as much good clean 
pitch pounded fine, and put it all into an iron pot, and 
melted it by a gentle fire; when hot they put to it four 
gallons of ftrong lye (that is a lixivium of afhes,) this 
they ftirred altogether, at leaft for half an hour very well, 
it was then left eight and forty hours for the tar and pitch 
to fubfide, the lye was then poured off; the tar and pitch 
was heated till it melted a fecond time, and four gallons of 
frefh lye were poured on, and ftirred and managed as be- 
fore; this was done a third time; they then took four gal- 
lons of fea water, as falt as could be got, (for people who 
cannot ealily come at the fea water, a good: clean brine, 
made of falt and: water, may. do as. well), the tar and pitch 
being juft melted, but not. made-too hot, they put the falt 
water to it, and ftirred it, very. well, this. was put in the 
fun, and ftood open all day, but covered at night to keep 
off the dews, and when it- rained; this ftood expofed tothe 
fun till all the water was exhaled, and then it was put up 
for ufe. With this they. payed or, daubed: over. the. cafk, 
into which they put the wine, inthis manner: They. took 
out one head of the cafk, and in.the fame manner as our 
coopers do, they heated the cafk thoroughly, and having 
fome of the pitch and tar, (now more refembling pitch a- 
lone) melted, they threw in as much as they thought would 
daub the cafk all over, and alfo the head that was taken 
out, they then took a broom and rubbed the pitch well 
over every part of the infide of the cafk, fo that no fpot 
efcaped, turning and winding the cafk about very brifkly; 
for this work muft. be done in hurry, leaft: the cafk and 

pitch 





CULTIVATION or tHe VINE. es58 


pitch cool, in which cafe the pitch grows fo thick and hard: 
as to refufe to be fpread: By this managment of the catk, 
it was made perfeétly tight, all the pores of the wood were: 
ftopped, the wine was preferved from wafte, which wine 
merchants very well know isa great faving, and well de-~ 
ferves the trouble and expence, and the {pirits of the wine,,. 
which are always active, and ftriving to fly off through 
every pore, are greatly preferved, and the air without, 
which preffes hard to infinuate itfelf through every pore,. 
is effectually prevented. If men that fell rum, or any 
other fpirituous liquors, could at firft afford to have good: 
iron bound casks, for conftant ftanding casks to keep their 
liquors in, and draw it off as they fell it, they would foon 
find themfelves great gainers by this practice. I think 
rofin and turpentine well wafhed with lye in the fame man- 
ner, would be fweeter, and better anfwer all the purpofes ;: 
or indeed rofin alone would do as well. 

I fhall now propofe the managment of fome {mall quan- 
tities, in different manners, by way of experiments, in 
order, if poffible, to arrive at fome tolerable perfeGtion in 
this new undertaking. 

ift. Let a keg of four gallons be filled three-fourths 
with murk, that is, with the muft and: skins. of black 
grapes, for making of red'wine, (the skins having been 
well fqueezed) before any fermentation; let the bung hole 
be ftopped‘clofe, and leave the vent hole open, to let out 
the generated air, and after the fecond fermentatiom fill up 
the keg. with old wine, and let the vent hole remain open, 
and let it ftand fo till February, then draw it off, and: 
manage it as occafion fhall require; if it be clear, fweet 
and good, bottle it, fo fhall you have pure genuine wine 
with its own peculiar flavour; if you find it thin-and weak, 
you muft help it as in other cafes. 

ad. Let a keg of four gallons be filled with the wine 
that is drawn off after the firft fermentation is over, the keg 
having firft been well ftummed, ftop all clofe, and let it 
ftand till February, if it then be fine bottle it, if not, ftum 
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a fecond keg well, and draw it off, and ftopall clofe, and 
let it ftand till the next winter; if it then be fine, bottle it; 
if not fine it down, and then bottle it for ufe: If, at the 
fecond racking; you find it thin and weak, add fome 
brandy and old wine to it. 

3d. Let white grapes hang on the vine a month after the 
vintage is over, let others hang till they fhrivel, make trial 
of thefe at different times; let them be mafhed as much as 
poffible without breaking the grape ftones, let them ftand 
in the murk two, three, or four days, well covered with 
a blanket three or four double, then drain off the wine, 
and mafh the fkins very well over a cullender the fecond 
time; then ftrain out the ftones, wafhing the fkins very 
well with the wine, till all the pulp, that flicks to the in- 
fide of the fkins, be got off, fill your keg with this wine 
three-fourths, and fill up the reft with good old wine, ftop 
up the bung, leaving the vent hole open till the fecond 
fermentation is over, then ftop the vent hole, and let it 
ftand till February: I think this wine will be good; but 
then in all thefe cafes the vent hole muft now and then be 
juft opened, to let out any generated air, left the keg be 
in danger of burfting. As foon as the air puffs out ftop it 
again, that as little air as poffible, may get in. 

By varying thefe experiments, you may at laft come at 
the moft perfe&t way of making, fermenting and preferv- 
ing of wines: It is now faid, that wines cannot be preferved 
without brandy, how then did the ancients preferve them? 
I think they may be preferved pure and perfe& by their 
own ftrength, when a vineyard comes to a proper age 
(which I will fuppofe to begin at twenty, and fo laft till 
feventy or eighty) if the grapes are fuffered to hang on 
the vines till they are perfelly ripe; but people, partly 
from a fondnefs of getting done before thejr neighbours, 
and partly from a defire of. making a little more wine, and 
fome from the apprehenfions of a rainy feafon, hurry on 
this work before its time, and often, very often, become 
great fufferers by it. 

The 
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The reafon tor my being filent about vines that are na- 
tives of America, is, that I know but little of them, having 
‘but juft entered upon a trial of them, when my very ill 
ftate of health torbad me to proceed: From what little ob- 
fervation I have been able to make, I look upon them to be 
much more untractable than thofe of Europe, they will 
undergo a hard ftruggle indeed, before they will fubmit to 
a low and humble ftate,: a ftate of abje& flavery: They 
are very hardy and will ftand a frame, for they brave the 
fevereft forms and winter blafts, they fhrink not at fnow, 
ice, hail or rain; the wine they will make, I imagine from 
the aufterity of their tafte, will be ftrong and mafculine. 

The fox-grape, whofe berries are large and round, is 
divided into three forts, the white, the dark red and the 
black; the berries grow but thin upon the bunches, which 
are plain without fhoulders. They delight moft in a rich 
fandy lome, here they grow very large and the berries are 
{weeteft, but they will grow in any grounds, wet or dry; 
thofe that grow on high dry grounds generally become 
white, and the colour alters‘toa dark red or black, accord- 
ing to the lownefs and wetnefs of the ground; the fitu- 
ation I think muft greatly affe& the wine, in ftrength 
goodnefs and colour; the berries are generally ripe the be-- 
ginning of September, and when fully ripe they foon fall. 
away; thus much I have obferved as they grow wild.. 
What alteration they may undergo, or how much ‘they 
may be improved by proper foils and. due cultivation [ 
cannot fay. 

There is a {mall black grape, a fize bigger than the win-- 
ter grape, that is ripe in September; it is pleafant to eat,, 
and makes a very pretty wine, which I have drank of, it 
was four years old, and feemed to be the better for its: 
age; the colour was amber, owing to the want of know-- 
ing how to extract the tin@ture; this grape is feldom to be 
found; there is a vine of them near Fohn Taylor, Efq. at 
Middletown, Monmouth, and there are fome of them in 
Mr. Living fton’s vineyard at Pifcataqua in New-Jerfey.. 
I think they are well worth propagating. Th: 
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The froft or winter grape is known to every hody, both 
the bunches and berries are fmall, and yield but little juice, 
but the richnefs of the wine may make up for the fmallnefs 
of the quantity; the tafte of the grape is auftere till pretty 
hard frofts come, and then it takes a favourable turn and 
becomes very {weet and agreeable; this vine fhoots forth 
great numbers of flender branches, and might do very well 
for the fouth and fouth-eaft fides of a fummer-houfe or 
clofe walk, if all the ufelefs and barren branches were cut 
away. 

The vines of America are fit for ftrong high efpaliers, 
but if I miftake not, he muft watch them narrowly, muft 
take away every unneceflary and unprofitable branch, and 
trim them fharp and clofe, that means to keep them with- 
in bounds. 

We fee that the vines of this country have a covering of 
bark of fo clofe and firm a texture, that they ftand all wea- 
thers without injury, they fear nothing but a froft after 
they put forth the tender bud: We fee that cold winds 
and winter blafts have a great effect upou the human body, 
they brace up and confirm all the folids, harden and 
ftrengthen the whole frame, and renders a man atétive, 
brifk and lively in all his motions: They have likewifea 
wonderful effe& upon the brute creation; the covering of 
fheep, cattle and horfes, in hot countries, is very thin and 
cool, remove them into a cold region, fheep foon acquire 
a covering of wool, horfes and cattle a thick coat of hair. 
Why then fhould not vines by being tranfplanted from a 
warm into a cold region, acquire a firmnefs and covering 
juitable to their new fituation? I believe by a proper ma- 
uagment they may by degrees be inured to colder coun- 
tries, but fuch a hardinefs muft not be fuppofed to be ac- 
quired all at once, but by being winter after winter, a little 
more and more expofed to the feverities of the weather, 
they may ina few years, in a great meafure, be reconciled 
to fuch a climate as ours: But then I would have it re- 
membered that, late ripe fruit will not do as yet to the 
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northward of the capes of Virginia; it is the early ripe 
fruits, that the bread colonies muft propagate, ’till the:cli- 
mate becomes more temperate, by the country’s being clear- 
ed further back; none that ripen after O&tober will fuit us 
at prefent, and the lateft we raife, fhould arrive at full ma- 
turity by the end of that month. In twenty years I make 
no doubt November will be as favourable a month as Odto- 
ber is now. 


METHOD oF cuRING GRAPES ror RAISINS. 


ARR RAISINS or Raifins of the Sun cured in the 

moft perfe& manner, fo as to retain their full flavor, 
and keep long without candying, is done in the following 
manner: 

Build a hurdle or ftage two feet from the ground, or two 
feet high, and fo long as to hold all the bunches you intend 
to cure at a time, fo as to lie fingle without touching each 
other, the bed of the ftage is made of fplit reeds, of wil- 
lows, or any other fhrub, that will lie level and {mooth, 
and for want of fuch it may be made of long rye ftraw, 
the ends of which only has been threfhed. Then thatch 
two fides a little longer than the ftage, with fmooth ftraw, 
fo clofe as eafily to turn off a fhower of rain, and yet fo 
light as to be fixed up upon the ftage, and to be taken 
down at pleafure, the ground under the ftage muft be co- 
vered with ftraw to keep the damps from rifing, and to 
refle& heat: This being done prepare a lixivium of afhes, 
that is, a lye, about half as ftrong as that you make foap 
of which bears an egg; this you put into a broad fhallow 
iron kettle, the quantity according to the number of grapes 
you intend to cure. Set it a boiling, and throw into it a 
handful or two of clean falt to four gallons of lye, and one 
pint of fweet oil, or a pound and half of good {weet 
butter; then having tied three or four bunches of the fair- 
eft and full ripe grapes together, taking away the rotten, 
and all the unripe ones, and ftirring firft the oil or butter 
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very well into the lye, the lye now boiling, you put as 
many bunches in as will near cover the furface, and let 
them fcald pretty well, but not too much fo asto be boiled ; 
take them out gently into a wide flat cullender, with- 
out bruifing, and lay them gently upon the ftage, unbind 
them and lay every bunch fingle by itfelf, fo as not to 
touch each other; if your ftage be large fo that you fcald 
a great many bunches to fill it, and before you have done, 
or near done, you have reafon to believe that your oil or 
butter is expended, you throw in as much more as you 
think will finifh your quantity, for this adds richnefs to 
the raifins, and preferves them long without candying; if 
you have hands to hold the bunches by the ftrings whilft 
they fcald, it would be beft, becaufe they would be handled 
without bruifing, and indeed this is the defign of tying fo 
many bunches together, but if you are alone, or have but 
one hand with you, and cannot well hold bunches enough 
to cover the furface of the kettle, the beft way would be to 
caft the bunches in fingle and to take them out withaflice ora 
fkimmer. When your ftage is full, about three hours after you 
have done, turn the bunches into a dry place on the ftage, fo 
that no wet may touch them, and that they may dry as 
foon as poflible; before fun fet, at leaft half an hour, fet 
up your roof and cover them from dewsand rain; thenext 
morning as foon as the dews and damps are exhaled, un- 
cover them, and turn them twice that day, and fo on till 
they are pretty moderately dry, fo as to be fit for keeping; 
then put them into jars with covers and plafter them over 
with clay and horfe dung, and fet them away in a dry 
cool place till you ufe or difpofe of them; but beware of 
damps: And obferve that you are to begin this work in 
the wain of the moon, your grapes muft be fully ripe and 
taken from the vines when quite dry. All fruits gather- 
ed in the wain of the moon will keep longer found and 
good, than thofe gathered in the increafe. Note alfo that 
thefe raifins thus cured, are fit for princes, for therich and 
great, and ought to fetch a good price, fince no raifins can 
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be more delicious. The common raifins muft be fcalded 
the fame way, and about the fame time, and may be {pread 
upon hurdles, laid on ftraw on the ground, and hauled in 
under fome fhed or covering, at night, before fun fet, and 
brought out in the morning, and when dried put into 
{mall cafks, fuch as raifins come in. ‘The Malaga grape 
is efteemed the fineft for raifins, but as the northern colo- 
nies, I mean the bread colonies, will not as yet produce 
them, they being too tender and too late ripe, we may 
however be fupplied among ourfelves from the red Fron- 
tiniac, which is a very rich fweet grape, is early ripe and 
makes very good raifins. 

And now to conclude the whole, as my countrymen 
are unacquainted with the utenfils that are neceflary for 
making of wine, it is neceffary that I fay fomething on 
that head. 

Firft then’ according to the fize of your vineyard, you 
muft have a number of cheap crooked knives, the fhape 
of pruning knives, but a little more bending, to cut off 
the clufters from the vines; for pulling them off, is very 
difficult, it is attended with great wafte of fruit, and is 
very deftructive to the vines; you muft alfo have a num- 
ber of handy bafkets, to put the grapes into, as you cut 
them, and alfoa large wicker bafket or pannier, which is 
of a long fquare form, fit to place on a good light hand- 
barrow, with leather ftrops at each end to hang on the 
fhoulders of two hardy boys, who may trot away with it 
to the mafh vat, as foon as it is full; or elfe it may be car- 
ried in a wheel-barrow, if hands are fcarce, or you may 
have two panniers made fit to hang acrofs a horfe’s back, 
being made flat on oné fide for that purpofe. Then you 
will want a mafh vat big in proportion to your vineyard 
and the age of it, this muft have a falfe bottom full of holes 
made with a twenty-penny gimblet, but not, larger, leaft 
the grapes get into them, it muft lie upon a curve firmly 
fixed, about fix inches above the true bottom; you will | 
alfo want a receiver, which is a pretty large tub, placed 
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partly under the mafh vat, to receive the muft as it runs 
from it; if your vineyard be large you will alfo want a 
kedlar, which is a large vat or ton, for fermenting the 
murk that you make red wines of, and perhaps for that 
of white wines, if you choofe to make wine of them after 
the manner of Paris. If your vineyard be not large the 
math vat may anfwer the purpofe. You will alfo want 
pails and dippers and a large funnel to ton with: A fmart 
clofe {crew prefs, to go with one or two fcrews as you like 
beft, with a wicker frame and hair bag to fit it, and proper 
followers to prefs clean and dry, muft be had without fail; 
and laft of all good found ftrong iron bound butts or hog- 
fheads, which are really cheapeft and theonly cafks youcan 
depend upon, what makes them far preferableto others, is, 
they are always tight, they want no trimming, only a little 
driving once a year, if they ftand empty any time and they laft 
good for many years, if they are well painted and dried 
till the {mell of the paint goes off, otherwife they would 
communicate that ill fmell tothe wine. And here my dear 
countrymen I muft repeat to you whatI havealready endea- 
voured to inculcate, which is, that every thing muft be | 
kept fweet and clean; if by careleffnefs, inattention or 
hurry of bufinefs, you fuffer your prefs or any of your 
veflels, your tubs or cafks to grow four or mufty, they will 
certainly ruin your wine, for nothing in nature is fooner 
tainted than muft or new made wine. And let me per- 
fuade you to avoid one great error, which moft farmers 
run into, about their cyder, leaft that cuftom be put in 
pradtice alfo with wines; they put their cyder into frefh 
rum hogfheads, under the notion of preferving the cyder 
{trong and good, but they deftroy the fine flavor of the 
apple, and inftead of an agreeable vinous liquor, your 
nofe is offended witha ftrong hogo, and you tafte nothing 
but the fumes of a rum hogfhead, fo that no gentleman, 
no man of tafte or delicacy, will buy it; now fhould you 
make the fame miftake with your wines, you would cer- 
tainly fpoil them, were they otherwife never fo good, fo 
that no man would buy them. It 
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It has been the general opinion of makind that wines 
ought to have fomething to feed upon, but this notion is 
very wrong, for moft things that are put into wine raife a 
fermentation in a higher or lower degree; and it is agreed 
that every after fermentation hurts wine more or lefs; if 
wine be weak put.in brandy and old ftrong wine, thefe are 
the proper ftrengtheners and prefervers of wine; ftrong 
wine wants nothing but clean racking, and all wines fhould 
be racked till they are fine. A double handful of clean 
coarfe falt may do good. 

Perhaps I have not faid enough upon taking away day 
roots from vines the firft three or four years of their age, 
but let me now tell you that, it is of great confequence, 
and it is the chief means of preventing the grapes from 
burfting. 

And now my dear children, countrymen and fellow- 
citizens, I have faithfully led you by the hand throughout 
this new undertaking; take my blefling and cordial advice 
along with it, be not drunken with wine wherein there is 
excefs, but be ye rather filled with the {pirit of wifdom, 
for too much wine, like treacherous fin, ruins and deftroys 
the true happinefs of the foul. And may the God of wif- 
dom crown all your honeft labours with fuccefs, and give 
you a right underftanding in all things. 


The Method of curing FIGS; by the fame Gentleman. 


ATHER the fulleft and plumpeft figs when ripe 

and fit to eat, in a dry day, when the dew is off, and 
in the wain of the moon, fpread them on the fame hurdle 
you cure your raifins upon, turn them twice a day and an 
hour before fun fet cover them from the dew, and from 
rain: When the figs are dry, they muft be taken from the 
ftage in the middle of a dry clear day, when they are yet 
warm with the heat of the fun, and put them into earthen 
jars and prefs them down flat clofe, putting a little dried 
; fennel 
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fennel at the bottom and on the top, the cover of the jar 
muft be daubed all round with clay and horfe dung and 
put away ina dry cool place where they will keep the year 
round found and good, or may be tranfported to any place 
abroad. 


OBSERVATIONS on the raifing and dreffing of HEMP; 
communicated to the AMERICAN PHILOSOPHICAL 
Society, yEDwAaRDANTIL, Efquire. 


EMP is one of the moft profitable produGtions the 

earth furnifhes in northern climates; as it employs 
a great number of poor people in a very advantageous 
manner, if its manufacture be carried on properly: It may 
alfo furnifh a ready remittance to the mother country, and 
become a reciprocal advantage to both; and therefore it 
becomes worthy of the ferious attention of the different 
legiflatures of the northern colonies, of every trading man, 
and of every man, who truly loves his country. 

But as the people of America do not appear, from their 
prefent management, to be acquainted with the beft and 
moft profitable method of cultivating and managing this 
valuable plant, I beg leave to inform them of fome things 
that may be of advantage to them. 

Whoever would raife hemp properly and to advantage, 
fhould fet afide two pieces of ground, of fuch dimenfions 
each, as he fhall be able to cultivate every year, and fow 
the one whilft he is manuring and preparing the other for 
the fucceeding year’s crop; the higher and dryer the ground 
the better, provided it be well dunged and made ftrong and 
mellow; the ground fhould not be too floping, leaft the 
good foil be wafhed away with hardrains; if it droops to~ 
ward the fouth, fo that it may have the full influence of 
the fun, it will be an advantage; low, rich, warm, dry 
grounds will alfo produce good hemp; but wetland, though 
never fo rich will by no means do. The ground being pre- 
pared and made very mellow, 1 now come to that part 
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which muft be particularly and exactly attended to, fince 
the fuccefs of the crop greatly depends upon it. Sometime 
in May, the ground being moift and in a vegetating ftate, 
but by no means wet, it muft be well ploughed, the fur- 
rows clofe and even, the foil lying light and mellow it 
muft be fowed very even with two bufhels of feed upon 
one acre; a man with an iron tooth harrow follows the 
fower, and harrows in the feed with two horfes without 
any balks, for the lefs the ground be trampled the better; 
if harrowing one way be not fufficient to cover the feed, 
though it would be beft if that could be done, it muft be 
crofs harrowed. ‘The ground being moift as I faid before, 
but by no means wet fo as to clod, which would ruin the 
crop, the feed will all ftart and come up together, which 
is a fure fign of a good crop, and nothing after that, but 
too much wet, will hurt it; for hemp thus come up, bids 
defiance to weeds and grafs of every kind; its growth is fo 
quick and it fo effectually fhades the ground, that nothing 
below can rife or fhew its head, and it fo preferves all the 
moifture below, that the hotter and dryer the weather the 
fafter it grows. Whereas if the feed be fown, when the 
ground is dry, the feed that lies deepeft where the moifture 
is, will come up firft, and thefe will fhade and ftarve thofe 
that come after, by which means the firft comers will be 
too large, and the laft will be much too fmall, fo that the 
crop will be greatly damaged every way: So much depends 
upon this one circumftance, of fowing the feed when the 
ground is moift and fit to receive it: The crop thus rightly 
managed will ftand as thick as very good wheat, and be 
from four to fix feet high, according to the ftrength of the 
ground; and the ftems will not be thicker than a good 
wheat ftraw; by this means the hemp will be the finer, it 
will yield the greater quantity, and it may be plucked 
from the ground like flax, which will be a very great fav- 
ing: But if it be fowed thin, that is one bufhel to an acre, 
which is the common ‘practice, it grows large, the hemp 
is harfh and coarfe, and then it muft be cut with hooks, 
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which occafions great wafte, for four or five inches juft 
above ground is left, by way of ftubble, which contains 
the beft and heavieft part of the hemp. 

When the hemp has got its growth, and is fit to be 
plucked which you will know by the under leaves of the 
carle, or he hemp, turning yellow and falling off, the 
fooner it is pulled the better; it muft then be bound up 
with ftraw bands, in fingle band fheaves, rather {mall than 
large, and each fheaf muft be bound in two places; and 
the fconer it is carried to the water to rot the better: Wa- 
ter rotted hemp, if it be rightly managed, is every way 
better than that which is rotted on the ground: there .is 
lefs wafte in it, when it comes to be dreffed ; it looks brighter 
and fairer to the eye; it is efteemed to be ftronger and more 
durable, and it always fetches a better price; befides it is much 
fooner done, and it is rotted more even and alike, and with 
greater certainty andexactnefs. Many people in Americaare 
acquainted with the method of rotting hemp in water, but as 
many more are not yet acquainted with it, I fhall, for their 
information, fet down the method of doing it. Hempmay be 
rotted in ftagnated or ftanding water, fuch as ponds, pools,or 
broad deep ditches, and in fuch water it is generally four 
or five days and nights a rotting, and fometimes longer, 
according to the heat or coolnefs of the weather; it may 
alfo be rotted in running water as in a brook or river; and 
in fuch water three or four days and nights are fufficient, 
according to the weather; to know whether the hemp be 
rotted enough in either cafe, take a middling handful, out 
of the middle row, and try with both your hands to {nap 
it afunder, if it breaks eafy, it is rotted enough, butif it 
yet appears pretty ftrong, it is not, and muft lie longer, till 
it breaks with eafe, and then it muft be taken out and dried 
as foon as poflible;. in handling the fheaves, take hold of 
the bands, and fet them up an end againft a fence, if one 
be near, or lay them down upon the grafs, for the water 
to drain off, and then unbind them. carefully, open and 
{fpread them to dry thoroughly; then bind them up again 
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and houfe them in a dry tight place: the reafon of hand- 
ling the hemp in this careful manner is, that when it is 
well rotted, whilft itis wet the lint comes off with the leaft 
touch, therefore if it be handled roughly, or if while it is 
wet it be thrown into a cart and carried to a diftance to be 
unbound and dryed, it would be greatly hurt, and the 
owner would receive great damage by it, but when it is 
dry, it is handled with fafety. ‘ 

If the hemp be rotted in a brook or running water, the 
fheaves mutt be laid acrofs the ftream, for if they be laid 
down lengthways with the ftream, the current of the wa- 
ter will wafh away the lint and ruin the hemp: It muft be 
laid down heads and points, two, four, or fix thick, accord- 
ing to the depth of the water and the quantity of hemp; 
if the bottom of the river be fand, gravel, or mud, three 
good ftrong ftakes muft be driven down at each end, above 
and below, and three long ftrong poles muft be laid on the 
hemp and faftened well to the ftakes, in fuch manner as 
to force down the hemp under water, where it remains till 
it be rotted enough; though if a muddy ftream could be 
avoided it would be beft, becaufe it is apt to foul and ftain 
the hemp. If the bottom of the ftream be rocky or ftony, 
fo that ftakes cannot be drove down to fecure the hemp 
under water and from floating away, then a rough wall 
muft be made at the lower end of the hemp, and along 
the fide, to keep it in, and ftrong poles or rails muft be 
laid upon the top of the hemp, and pretty heavy ftones 
upon them fo as to fink the hemp under water, where it 
mutt lie ’till it be rotted enough. 

What hemp is intended for feed, fhould be fowed on a 
piece of ground for itfelf, which muft be made very rich 
and ftrong; it muft be fowed in ridges fix feet wide, and 
the feed muft be of the largeft and beft fort and fown very 
thin, at the rate of a peck upon an acre, or rather fix 
quarts; for the thinner it is fown, the more it branches, 
and the more feed it bears; it fhould be fown fometime 
the middle of April, and then the feed will not be ripe, 

Vou. L M m till 





271 RAISING AND DRESSING OF HEMP. 


till fome time after the other hemp is done with. If you 
have no convenient place to fow your feed hemp by itfelf; 
then fow a border of fix feet wide along the north and weft 
fides of your hemp field; the reafon of fowing your feed 
hemp in fuch narrow ridges or borders is that, when the 
carle or he hemp is ripe, and has fhed its farina on the 
fimble or female hemp, by which the feed is impregnated, 
and the leaves of the carle hemp fall off and the ftem 
grows yellow, you may eafily ftep in along the fides, and 
pull up the carle hemp without hurting the female, which 
now begins to branch out, and looks of a deep green co- 
lour and very flourifhing, and when the feeds begin to 
ripen, which is known by their falling out of their fockets, 
you may all along both fides bend down the plants and 
fhake out the feed upon a cloth laid on the ground, for as 
they ripen they fcatter upon being fhaken by a hard wind, 
or otherwife; then it muft be watched, and the fowls and 
yellow birds kept from it, for they are immoderately fond 
of the feed; as the firft ripe feeds are the fulleft and beft, 
they are worthy of fome pains to fave them; and the beft 
way to do that is, to bend down the plants all along, on 
each fide of the border or ridge, as is faid above, and 
fhake them over a cloth fpread on the ground to receive 
the feed; if one fide of the plant be rooted out of the 
ground by forcing it down to fhake out the feed, there will 
be no damage, for the feed that remains will ripen not- 
withftanding; and the plant muft thus be fhaken every 
two or three days, ’till all the feed be ripe and thus faved; 
and this is much better than pulling up the plants by the 
roots, and fhaking them on a barn floor, and then fetting 
them up againft a fence, or the fide of the barn, for the 
feed to ripen, and fhaking them morning and evening on 
the barn floor; for by this method, which is the common 
practice, one third of the feed at leaft never comes to ma- 

turity. 
It is well known to every farmer, that in the three bread 
colonies at leaft, the {pring and fummer feafons are of late 
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years become very dry; fo that a crop of flax is become 
very precarious, fcarcely one year in feven producing a 
good one: This is a conftant complaint in the mouth of 
every hufbandman: Now hemp does not require half the 
rain that flax does; this is a circumftance that is well 
worth the notice and attention of every farmer; and there- 
fore by his raifing hemp in the manner before directed, 
and by preparing it in the beft manner for {pinning and 
weaving into good cloth, he can with greater certainty fup- 
ply all the neceffary ufes of his family; and by felling the 
overplus, he can purchafe fuch things as his wife and 
daughters may think convenient on extraordinary occafi- 
ons. This however need not hinder him from raifing fome 
flax every year: But I think that it is more for his intereft 
to fix his chief dependence upon his crop of hemp, as that 
is more fure, and every way more profitable, the general 
run of feafons confidered. And let him not be difgufted 
and think that I am about to perfuade him, his wife and 
daughters to wear oznabrigs, for I can affure him that I 
have feen dowlafs, which is made of hemp, worth five 
and fix fhillings the yard, which no farmer need be afham- 
ed to wear. 

I fhall now endeavour to inftruc the honeft hufbandman 
in a few eafy rules, for preparing his hemp, which he 
has raifed and managed in the manner before directed. 

Know then that the beft preparation of hemp for the 
manufacturing of cloth is to render it as foft and as fine as 
poffible, without leffening its {trength, and the eafieft and 
cheapeft way of doing that, is certainly the beft. This 
is to be found out by a variety of trials and experiments; 
but till a better way be difcovered, which I hope will 
not be long firft, and with which I fhould be greatly pleaf- 
ed; take the following method, which is the beft I have 
yet been able to difcover. 

If you have a large wide kettle, that will take in your 
hemp at full length, it will be the better; but if your ket- 
tle be fmall, then you muft double your hemp, but with- 
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out twifting, only the fmall ends of every hand muft be 
twilted a little, to keep them whole and from tangling; 
then firft of all lay fome fmooth fticks down in the bottom 
of the kettle, fo as to lie acrofs one another, three or four 
layers, according to the bignefs and deepnefs of your ket- 
tle; this is to keep the hemp from touching the liquor; 
then pour fome lye of middling ftrength, half as 
ftrong as what you make foap of, gently into the kettle, 
fo much as not to rife up to the top of the fticks, they be~ 
iny kept down to the bottom; then lay in the hemp each 
layer crofling the other, fo that the fteem may rife up 
through the whole body of the hemp, which done, cover 
your kettle as clofe as you can, and hang it over a very 
gentle fire, and keep it fimmering or ftewing, but not 
boiling, fo as to raife a fteem for fix or eight hours; thea 
take it off, and let it ftand covered till it be cool enough 
to handle; then take out the hemp, and wring it very 
carefully as dry as you well can, and hang it up out of 
the way of the wind, either in your garret or in your barn, 
fhutting the doors, and there let it remain, turning it now 
and then till it be perfe@tly dry; then pack it up in fome 
clofe dry place, till you want to ufe it; but you will do well 
to vifit it now and then, leftany part of itmight bedamp and 
rot. You muft know, that wind and air weaken and rot 
hemp, flax and thread very much, Then at your leifure, 
twift up fome of the hands, as many as you intend for pre- 
fent ufe as hard as you can, and with a {mart round fmooth 
hand beetle, on a {mooth ftone beat and pound each hand 
by itfelf all over very well, turning it round from fide to 
fide, till every part be very well bruifed; youthen untwift it, 
and hatchel it, firft through a coarfe, and then through a fine 
hatchel: And remember that hatcheling muft be perform- 
ed in the fame manner, as a man would comb a fine head 
of hair, he begins at the ends below, and as that untangles, 
he rifes higher, till at laft he reaches up to the crown of 
of his head. The firft tow makes good ropes for the ufe 
of the plantation, the fecond tow will make very good oz- 
nabrigs or coarfe fheeting; and the hemp itfelf will make 
excellent linen. The fame method of fteeming foftens flax 
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OBSERVATIONS concerning the FLY-WEEVIL, 
that deftroys the wheat, with. fome ufeful difcoveries 
and conclafions, concerning the propagation and progre/s 
of that pernicious infect, and the methods to be ufed to 
prevent the deftruction of the grain by it. 


By Colonel LANDON CARTER, of Sabine-Hall, Virginia; 
tranfmitted by Colonel LEE. Read, and ordered to be 
publifhed, November 15th, 1768. 


''T is not in my power to oblige you with the paper that 
I fome years ago publifhed in our gazettes, upon this 
little deftructive infect, called the moth or fly-weevil. 
However, as you are very earneft in your enquiries as to 
its particular nature, in order, if poffible, to fave fo bene- 
ficial a commodity as wheat to America, which perhaps 
in afew years (unlefs fuch deftructive infects do infeft it) 
might become a kind of granary to moft parts of Europe ; 
I will from my diaries, put together thofe discoveries that 
led me to write that paper; and alfo what has fince occur- 
red to me in the attacks that our country has lately met 
with from thofe infects; for it is a certainty they continue 
amoneft us, juft as the feafon favours or not their propa- 
gation; although fome will fancy they have their periods 
for coming and going away. 

It is but fomething more than twenty-five years ago, 
that I heard any thing of fuch an infeé that injured our 
wheat; but fince then I have had frequent occafions to take 
great notice of it; and have had great reafon to be very 
anxious. to examine into the nature of that fly. Itis with 
much propriety called a weevil, as it deftroys the wheat 
even in our granaries, though it is not of the kind termed 
by naturalifts the curculio, of which they have given a 
very long lift; for it is not like a bug, it carries no cales 
for its wings; neither has it any feelers, with which the 
curculio is always diftinguifhed; and perhaps (as I fancy it 
will turn out in the courfe of this letter that they never at- 
tack grain when hard) they really have no occafion for 
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fuch feelers. For from the make of it, to my judgment 
it appears an impoflibility that it fhould ever perforate into 
a hard grain, being furnifhed with nothing in nature, from 
the moft minute examination by glaffes, that could make 
fuch a perforation; and feems indeed a fly itfelf, confifting 
of nothing fenfible to the flighteft touch with the finger, 
nor to the eye, afflifted with glaffes, leaving only a little 
dry pale brown glofly duft, on being fqueezed. 
Having obterved the wheat from my Northumberland 
quarters, never affected by it; but conftantly found and per- 
fect, through many years that I have been obliged to keep 
it for my own ufe, even in the fame granary with weevil- 
eaten wheat; I was, and am ftill, inclined to conclude, 
the enemy is fome how lodged in the grain before it grows 
_hard. It might not have been then too late to have had 
that better proof of this, which I have fince been able to 
get, by difcovering little eggs and maggots half formed 
into flies inthe grain. But as I had nothing particular at 
firft to lead me to fuch an examination, I waited till the 
next crop; and at all times, between day and dark in calm 
weather, during the feveral days of growth from the 
blooming time, till the livery or hardening ftate of the 
grain, I vifited a field, if poffible, to difcover whether any 
of thefe flies appeared amongft the heads of the wheat 
during the foft ftate ofthe grain. Accordingly, in a plea- 
fant evening, after the fun was down, and every thing 
ferenely calm, I found the rafcals extremely bufy amongft 
my ears, and really very numerous. I immediately in- 
clofed fome of them in a light loofe handkerchief; and by 
the magnifiers of my telefcope, I took occafion minutely 
to examine them. 

They are a pale brownifh moth, with little trunks or 
bodies, fome trifle fhorter than their wings; and as fome 
of their little bodies appeared bulging as if loaded, I ap- 
plied the preffure of a fine ftraw upon them, and faw them 
{quirt out, one after another, a number of little things 
which I took to be eggs, fome more, fome lefs; fome 
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emitted fifteen or twenty of them, and others appeared 
extremely lank in their little trunks, which I could not 
make difcharge any thing like an egg. Whether they had 
done this in the field before, or were of the-male kind, I 
could not tell, but from this difcovery I find in my diary, 
many years ago, this conclufion, ** that there need not be 
above two or three flies to an ear of corn, to lay eggs 
enough to deftroy the greateft crop.” 

I muft obferve, at that time, that the bloom or farina 
of the ears had for fome days difappeared, and the grain 
was nearly filling, though in a kind of milky ftate; and 
at fuch a time the hufks or capfules are generally fufficient- 
ly open to admit the entrance of fuch flies; for I imagine, 
that as nature certainly intends that farina to impregnate 
the grain, and as that could only be done by its falling 
into the capfule, fhe muft neceffarily favour fuch a procefs 
by opening the mouths of thofe veffels. 

Some agree with me, that the fly does not perforate the 
grain, but they fay it lays its eggs upon the top of the hufk, 
and when they are hatched into maggots, thofe eat through: 
the hufk into the grain; but I muft think fuch a fuggeftion: 
certainly liable to many objections, even in the pea, from 
whence fuch gentlemen have drawn their arguments: The 
egg of that bug, they tell us, is laid upon the back of the: 
pod, next the pea; and from thence it hatches, and eats. 
through the pod intothe pea. The fettling of fuch a point 
feems to be of little confequence, but to juftify nature or 
providence in the wifdom as well as perfection of its modes. 
Can it then be prefumed that an infe& fhould, by particular 
inftin&, be directed to depofit its eggs for its {fpecies into- 
a proper nidus, which fhould be alfo a pabulum for the 
young as that egg hatches, and yet that they fhould only 
be permitted to do this upon the outfide of the coat of the 
nidus, from whence it may be liable to be removed by num- 
berlefs accidents? For where one egg only is laid, the vif- 
cus matter that might furround it, cannot reafonably be 
thought a cement fufficient for a grain or hufk in aQual 
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growth, as it might be with a number of eggs ftudded to- 
gether on a leaf, or round a twig, according to the nature 
of fome flies. Again, fhould even fo {mall a vifcous mat- 
ter confine the egg to the outfide of the pod or hufk, againft 
many accidents, yet what can we fuppofe will preferve the 
maggot, juft hatched, trom thofe accidents, when it lies 
on the outfide, on the back of the pod, or hufk? Befides, 
I muft think I have difcovered an egg as well as a maggot 
under the fkin of the pea, without any vifible lead to it, 
which muft be a conviction it is not a maggot ’till it is 
hatched in the pea; therefore it feems reafonable that the 
parent of that bug, perforates the pod, and then into the 
pea, in its tender and foft ftate. 

I wifh then fuch a fuggeftion may not have arifen from 
the callous fpeck that may be obferved, with which nature 
clofes up the wound made in the pod, by the parent of that 
bug. But how is this bufinefs of the worms eating through 
the hufk of the wheat, and then the grain, ’till they come 
out in a fly, a little above the germ, at the other end of 
the grain, to be thus conftantly performed, if the egg 
only is laid upon the end of the hufk? For we clearly fee 
thofe eggs do not all hatch at once; and after the wheat is 
thrafhed out, in which operation, to be fure, it muft en- 
dure a pretty rough ufage (effe& that bufinefs as you will) 
how can it run fo many chances, without being diflodged 
or deftroyed? I may further afk, what fhould fupport the 
maggot from its hatching, ’till it gets through the hufk 
into the grain? We fee in moft other fpecies of infects, the 
worm, maggot, or catterpillar, begins to eat as foon as it 
can twift about, and certainly the hufk cannot be the firft 
pabulum intended by nature for this maggot. Befides, 
from the obferved tendernefs of fuch maggots, if they are 
not well preferved from fcorching fun beams, wind, or rain, 
they muft be fubjected to various deftructions, if the egg 
can be fuppofed to be hatched but in the grain; and it could 
not in any wife be the intention of nature, that they fhould 
be deftroyed by their own mifcondu@; for we dilcover, 
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in other inftances, that her tendernefs to flies, which pro- 
pagate by eggs, dire&ts them to depofit their eggs on the 
under fide of leaves, that are a good fecurity againft the 
force of fun beams and weather ; and as foon as they hatch, 
thofe leaves become the immediate food for thofe maggots, 
worms or catterpillars. 

The fame arguments muft hold good againft the eggs 
being laid on the end of the grain; and it is no new thing 
to advance that hundredsof bufhels have been carried very 
fair to every eye, from the barn or treading floor, into the 
granary; where, if thrown into a heap, the collected 
warmth vivifies the egg, and, in proportion to the growth 
of the maggot within the grain, the warmth is increafed; 
and even whilft the middle or lower parts of the heap hall 
be alive, and ready to fly away, the upper parts fhall be 
quite fair, and yet neverthelefs hatch even at fome diftant 
day, with a proper warmth, if not perifhed by any cold- 
nefs or other excefs in weather, or by art: I fay then, in 
fuch a length of time before hatching, the odds are greatly 
againft the egg or worm’s fticking to the grain till it 
hatches or eats in. 

Thefe things being confidered, I thought that I had ad- 
vanced far enough in inveftigating this point, to be con- 
vinced the evil was effected by laying the egg in the grain, 
and in the foft ftate of it; and that thofe obfervations, faid 
to be made of the egg being laid on the hufk, or on the 
outfide of the grain, were inaccurate, and efpoufed with- 
out a due confideration. But, in order to make it as clear 
to others as myfelf, I muft here beg leave to affert, that I 
have diftin@ly feen with my glafles the egg in the grain 
of wheat, at the upper end of it, beneath the fkin, and 
round it a fmall yellow fain, as if the milky fubftance had 
received a tincture from the egg; and as a further con- 
firming circumftance that thefe eggs are laid in the foft flate 
of the grain, I find in my diary, that many years ago I 
vifited a field of one of my neighbours, who having been 
extremely late in his harveft, in very warm and temperate 
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weather, had his wheat all eaten out; the flies were 
crawling out of the ears, and this whilft the wheat was 
ftanding. 

Again, that the conviction may be as full as poflible, 
it is an indifputable certainty, that this maggot eats from 
the upper end of the grain, as it ftands in its hufk, down 
to the lower end, and comes out ina fly a little above the 
germ. Now to fuppofe that thefe eggs are laid conftantly 
upon that end of the grain, is to believe this fly capable 
of diftinguifhing fuch particular end, in every confufed 
dire€tion that the grain may be thrown into after it is 
thrafhed out; and therefore the notion of the fly’s laying 
its egg upon the outfide of the grain, and that egg’s never 
being diflodged, and the maggot’s hatching upon that end, 
and eating into the grain, without being removed from 
that particular end, muft be an abfurdity of the firft mag- 
nitude. In the hufk indeed the fly might find that certain 
end of the grain, becaufe in that it always lies in its pro- 
per direction, and it is reafonable to conclude that inftiné& 
would ferve a fly for fuch a purpofe; but then this cannot 
remove the abfurdity before taken notice of, that of laying 
its egg upon that end of the grain conftantly, as well be- 
fore as after it is thrafhed. 

Nature, I may fay, from the minutenefs of her ways 
in effecting her intended purpofes, is frequently out of 
the comprehenfion of man, and although his microfcopical 
improvements upon vifion have helped him to many dif- 
coveries, numerous are the things that feem ftill to remain 
as a fecret to him. We can fee in fome flies their imme- 
diate changes from the firft procefs of propagation, quite 
through their periods of life; and from thence we are in- 
clined to pronounce a rational hiftory of their continuance, 
brood after brood: Yet in fome flies, though we can carry 
them through all thefe feveral changes, there are certain 
phznomena not to be accounted for; particularly, how 
the length of time between their changes into flies, and 
their laying their eggs for the continuance of their {pecies, 
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is employed bythem. This defect we generally fupply by 
conjecture, that the time is fpent in fome torpid ftate: But 
there are fome difcoveries as to certain infects, that make 
it extremely difficult to fuppofe fuch_a ftate; and if we 
regard what naturalifts tell us of fome of the moth flies, 
and indeed our own obfervations upon them, “ that after 
they become a fly, they never attempt any kind of futte- 
nance, but are feemingly folely employed in the bufinefs 
of fecundation, and the females in particular, in depofiting 
their eggs for a new brood,” we fhall be puzzled to ac- 
count how infects, that never eat after their change intoa 
fly, can exift through fo long a period as a great part of 
the fall, and generally of a long winter, till the period of 
the foft ftate of the new grain; and to what fhelter they 
can retire from fuch a feries of weather, generally too 
fevere for fuch tender forms.. We may imagine fome in- 
termediate brood, but what fhall we fancy to be the nidus 
or food to bring them to this fly weevil again, ready for 
that new period of foftnefs in the fucceeding crop of grain? 
From hence, perhaps, itis that fome gentlemen have grown 
fond of the opinion, of their eating out of one grain, and 
then flying to another grain, and laying their eggs upon 
the ends of them, for a new brood; but as even weevil 
eaten wheat is generally confumed one way or another, 
long before the kerning of the new crop, the difficulty 
(by fuch a fuppofition) will have many long months to 
contend with. Therefore others tell us, they lie about in 
barns, &c. However, the ftanding crop eaten up, before 
taken notice of, is with me fufficient to confute fuch a fo- 
lution of that difficulty: AndI might add my own ftrong 
fumigations of my barn and granary (though enough to 
deftroy a world of infects) have been unfuccefsful, with 
refpect to this fly weevil, in the new crop. 

I muft here ftep afide to inform you, that though my 
wheat would, when weevil eaten, pretty generally come 
up in the field, yet when I was obliged to fow it, if I did 
not double the ufual quantity (which the feafon always go- 
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verned me in) the ground would be fcanty, and extremely 
begzared tor want of feed. I readily concluded the caufe 
of this to be, that the grain was too much eaten (that is) 
the maggot was too far advanced in it, and therefore fuch 
grains perifhed; and indeed for fatisfaCtion in this point, I 
twice tried, after wafhing the grain, and drying the light 
chaffy ftuff that fwam at top, to fow thofe grains, and con# 
{tantly tound all that I could fqueeze flat with my fingers, 
never fprouted, fow them how I would. This, I hope, will 
be looked upon as a very good anfwer to both of thofe hafty 
affertions, that fuch wheat will neverthelefs grow when 
fown, and likewife make a tolerable flour; for grind it how 
you will, I muft be bold to fay, it can produce no flour at 
all; and the flour imagined to be got from weevil eaten 
wheat, is only from fuch grains of it that have efcaped the 
weevil, or are but half eaten, perhaps by the maggot’s not 
having run it’s courfe in nature before it was deftroyed; 
which is the prefumed caufe of that prodigious clamminefs 
in bread, from wheat that has the weevil in it, as the 
moifture of the maggots continues in the flour; but in bif- 
cuits that clamminefs may be dried up, by the heat of the 
oven, as thofe cakes are generally very thin. 

The author of the Complete Body of Hufbandry, vol. 
IV. page 347, of the octavo edition, {peaks of a fly in Eng- 
land, that fometimes attacks the wheat in it’s foft ftate;:and 
calls it a fmall black fly, not bigger than a large pin’s 
head. He fays they falten on the ear in numbers, eat in- 
to the corn, and lay their eggs, which hatch into mag- 
gots, and devour part, and {poil the reft of the grain 
He further fays, the fly may be dillodged whilft it crawls 
on the ear, for they are fo tender, that a very little force 
will deftroy them, and that they only appear in dry years, 
for rains in any quantity deftroy them; and from thence 
recommends the Irifh method of rope hauling the wheat in 
dewy mornings, to brufh the fly off, which will then be 
deftroyed. 

I cannot 
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I cannot readily agree with him here; for certainly as the 
fly got to the ear before, it is reafonable to think it could, 
after falling off, crawl up again, untefs the fall could be 
fuppofed to cruih fo {mall an animal as a pin head. There- 
fore I was perfuaded, unlefs the difturbance of rope-haul- 
ing was conftantly given, the fly would return again fo 
often, as to make it a tedious work of many days, at leaft 
every morning and evening, from the cafting of the bloom, 
to the hardening of the grain. I have fince fancied, that 
by the fame author’s method of fumigating turnips, jutt 
come up, in his 3d. vol. page 348, with orpiment, every here 
and there, thrown about on live coals, to windward of a 
wheat field, in a gently moving air, the prodigious thick 
foggy fmoke raifed by that drug, might kill the moth-fly, 
as he fays it will do the turnip-fly, without injuring the 
turnips, even in vegetation. I fay, I imagined the doing 
this pretty often in the wheat field might be of fervice; for 
though orpiment is of an arfenical nature, as I found it fo 
ftrongly recommended, and have alfo read, that though 
poifonous, it had been fuccefsfully prefcribed to be worn 
round children’s necks, as a deftroyer of worms; [| at firft 
thought that might do: Yet as fire often renders things 
(really fafe and innocent when crude) very noxious, there 
might be a poffibility of danger in it; and reading of many - 
bad fymptoms occafioned by it to the fhot cafters, who ufe 
it to increafe the fluidity of their lead, that it may run 
quicker or more certainly into globules, I could not think 
(upon better reafoning) to make ufe of fuch an experiment. 

My end in all this enquiry, was to prevent the deftruc- 
tion made in wheat, by deftroying this infect in its egy; 
and I imagined I had foundation enough to condu& me to 
that point, from the accounts given of hatching in Egypt, 
and what we may collect with certainty from Du Reanmer’s 
elaborate treatife upon raifing fowls; befides many little 
family obfervations, that correfponded with the common 
fenfe of things. Experience fhews, that a fowl greafed 
(as they fometimes are under the wings to kill the lice) 
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can never hatch an egg. Ialfo remember a lady, curious 
in turkeys, in order to produce a forward brood, fet her 
hens in her fmoke-houfe, whilft her meat was hanging, 
but the eggs did not produce one pout; and it was difco- 
‘ vered that the hens had been greafed by the accidental 
drippings of the meat. 

As thefe difcoveries fquared with the French method of 
preferving eggs, by tallowing them over, founded certain- 
ly upon the principle of keeping out the air, which would 
otherwife give them, in long voyages, a noxious and dif- 
agreeable tafte of ftalenefs; I thought I might conclude, 
that befides warmth, air was effential to the vivifying or 
hatching an egg; and the hen-houfe wives confirm me init, 
by their conftant obfervation, that hens, &c. not only 
turn their eggs, but leave their nefts, at proper periods; 
and thofe that hatch well, cool themfelves frequently with 
water, whilft others perpetually brooding (if they do not 
die themfelves) addle their eggs. 

Upon thefe two pfinciples then of heat and air, I thought 
myfelf pretty certain of effecting the deftruction of thefe 
eggs in the grain; and therefore I endeavoured to hit up- 
on fuch a method for their deftruc€tion, which fhould be 
attended with the leaft labour and expence. Too much 
warmth, or too little, or an entire exclufion of the air, 
muft do the bufinefs—Could it be confiftent with the pru- 
dence of a farmer to thrafh out his grain as foon as reap- 
ed, to be fure a drying kiln might be fo conftruted as to 
deftroy thefe eggs, by communicating too much warmth; 
but as there are many reafons for a farmer (befides his o- 
ther neceflary bufinefs) not to thrafh out his grain fo foon, 
left he introduce the other inconveniency to his crop of 
muttinefs and bad {cent, I was obliged to bend my thoughts 
wholly to the exclufion of the air; for wheat, I know, will 
contract a degree of warmth in the mow, which is often- 
times of great fervice to plump out the grain, by fomething 
like an after circulation in the ftraw; and toincreafe that de- 
gree of warmth, fo as to deftroy the eggs of the weevil, 
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might be a means to mould the ftraw, and funk the grain; 
therefore I fay, I fell folely upon the exclufion of the air 
as much as poflible; and this I was happy enough in ef- 
fecting with great fuccefs to my crop for many years, till 
my old age andinfirmity prevented my attending my fer- 
vants whilft they were purfuing my direCtions; and not 
till then had I the leaft reafon to complain, whilft others 
were eaten up in their crops; but villainy and negligence 
are fuch concomitants in fervitude, that I have been again 
deftroyed, plainly to be accounted for from the vifible 
abufe of my conftant directions. ‘The method I have tak- 
enis this.  - 

I reap as early as I poflibly can, refpeting the drynefs 
of the grain, as well as the ftraw, which would otherwife 
funk it: At leaft two feet quite round the mow I leave a 
vacancy, which is to be well trod with foft hay, or beaten 
ftraw; therefore I keep perfons conftantly treading down 
thofe margins as the mow rifes; and when I reach the 
eves of my barn, I lay on and tread down a very thick 
covering of the fame ftraw or hay, and weighed it well 
down at top. Had I not found this effeCtual, I would have 
gone to the expence of filling in and plaiftering my barn, 
being convinced that the exclufion of air, as much as pof- 
fible, could be the only effectual method of killing thofe 
eggs, which as they are fo very {mall before hatching, could 
not give the leaft difagreeablenefs in either look, tafte, or 
quality, in the flour, This method I publifhed many 
years ago; and many gentlemen have aflured me, they 
have ‘practifed it ever fince, and continue to do fo now 
with the greateft fuccefs. The farmer that chufes to try, 
if he fuffers nothing to prevent an early harve(t, will I 
am perfuaded, confefs the juftice of what I have fuggeft- 
ed; but if, by any means, he fhould be late in his harveft, 
and the temperature of the weather fhould be fuited to the 
principles of hatching; or if he fhould be too early in 
beating out his grain, it cannot then be of any real fervice, 
but by accident, as the mifchief may be done in the field, 
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and an egg not deftroyed in the mow, may hatch in the 
granary. 

You muft here permit me to tell: you, I have conftantly 
laughed at all thofe ridiculous noftrums of brining, &c. 
to prevent this injury of the weevil, as well as that other 
deftrutive evil called the ruft. They may be of fervice 
to quicken the vegetation of the grain; and it is reafona- 
ble to conclude they will deftroy all. vermin that lie in the 
ground when it is fown; but that this brine, or any other 
folution, can remain and pafs through the courfe of circu- 
lation, in a very long feries of winter months, and preferve 
its virtue to the kerning time of the grain, fo as to prevent 
thefe flies from invading it, or indeed to check or correct 
the corrofive moifture of particular airs, which produce 
ruft, is an abfurdity below the dignity of a rational man; 
notwithftanding many writers have given into it. I always 
looked upon thofe gentlemen, as forgetful of the philo- 
fophy upon which they fet out within the firft parts of their 
works; and I fuppofe to make a book of bulk, they ftuff 
in the errors of old and obftinate farmers, from one cen- 
tury almoft to another. I remember I had an afs of that 
kind, and for the fake of conviction, I indulged his pro- 
jet of fteeping and brining; and went fo far as to leave 
him a parcel of wheat which he might put up or mow as 
he pleafed; and though his obftinacy would not fuffer him 
to be convinced, I was, to my coft, whilft the reft of my 
grain, conducted by my direction, was good and ufeful. 
Quickfilver, weare lately told, will circulate with the juices 
of a plant in vegetation, without injury to it, and it has 
been fuccefsfully applied that way to kill the flugs and 
{nails on wall fruit; yet if the difficulty of inferting it, or 
impregnating wheat with it, before fowing, could be got 
over, | cannot fuffer myfelf to embrace any perfuafion, that 
the virtue or fubtility of the quickfilver could continue fo 
many months in the wheat, by any kind of innate quality, 
in fuch a long ftage of growth, through a very bad winter. 
Therefore even that difcovery, in my opinion, has not re- 
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moved the abfurdity hinted at. I have mentioned the ruft, 
as prefumptively occafioned by fome corrofive quality in 
the air; and though it is out of my prefent fubjed, I will 
juft hint that Dz Pratz, in his hiftory of Louifiana, takes 
notice of fuch a deftructive obftruction to the raifing of 
wheat in that country, though he does not call it by any 
name that conveys an idea of ruft. He fpeaks of it as a 
brown red pearly drop, found at the lower joint of the 
ftalk, which, in a fhort time, pervades the whole ftalk 
upwards, and perifhes the grain: As this is pretty fimilar 
to what we difcover here, it may not be amifs to look upon 
it as a corrofive fubftance, communicated by the air; and I 
do believe it will be found to be the better opinion, upona 
more accurate inveftigation; for I have long been {fatisfied, 
that the afcenfion of the juices are thereby prevented; and 
the rufty duft feems to be nothing more than thofe juices 
oozing out of thofe corroded parts, or wounded pores, that 
turn to that colour on drying; however I muft declare, I 
never yet difcovered Du Pratz’s brown red drop on any 
wheat of mine, notwithftanding it has fometimes been de~ 
ftroyed with the ruft. This rubigo was a diforder obferved 
in wheat ot very ancient date, and the writers, from one 
to the other, recommend preventing it by brining, &c. as 
before; fome indeed juft hint at the truth, by calling it by 
the general term a blight; but why they fhould think of 
curing blights by an application before fowing, is a curi- 
ous myftery, it fhould feem as if fuch men fancied, that 
the poffible conftitutions of air can as eafily be prevented 
by their brine, as it can be kept out, or exhaufted by an 
air pump. Some, indeed, impute both weevil and ruft to 
certain foils; but as wifer men than I, have feen caufe to 
complain of the abfurdities that have been adopted by 
writers that were good philofophers in other matters, I hall 
not give myfelf any trouble to endeavour at an explofion 
of fuch an opinion, well knowing that all lands, where 
air and moth can come, may be, and are fubje& to thofe 
evils, when they are about; and indeed every fort of wheat 
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that I have tried, has been attacked by them both; but 
from barley and rye’s conftantly efcaping the weevil, I 
am at prefent perfwaded their protection happens only 
from their beards or awns; therefore a long bearded wheat 
would be worth propagating for a trial, as I never heard 
the bread made from fuch ever objected to, nor indeed (ts 
increafe complained of. This I fay, believing that thofe 
gentlemen who tell us that bearded wheat has been deftroy- 
ed by the fly weevil, are fome how miftaken, from the 
improbability of the fly’s getting into the capfules through 
thofe awns. ‘They give for a reafon, that the awn in 
wheat never fticks to the grain, as it does in barley; but 
as I never faw rye the leaft affected by the fly, which is 
of a fimilar growth with a grain of wheat, and has no 
awn growing to it, though the hufk has; I muft conclude 
it may be ftill fome miftake in the afferter; for certainly 
thofe awns, even on the hufk, if any thing long, muft 
embarrafs the fly, and prevent his mifchievous purpofe. 

Having thus, my good friend, endeayoured to comply 
with your requeft, it remains that I fhould make fome apo- 
logy for the length of it; but if we confider. enquiries in- 
to nature muft be more or lefs prolix, according to the 
helps that can be got, you poffibly will think any endea- 
vour to be fhorter, might have left my own conclufion lefs 
clear and intelligible. I know not how convincing my ar- 
guments may be, but you have my free leave to make ufe 
of them as you pleafe; andI fhall be glad, through your 
means, to read any thing that may fhew wherein I am mif- 
taken. Iam, dear SiR, 

Your very refpectful humble fervant, 

SABINE-HALL, LANDON CARTER, 


Fuly 23, 1768. 


Same SUBJECT, dy the ComMITTEE of HusBANDRY- 


N enquiry into the means whereby the injury of wheat 

in America from flies, may be leffened or prevented, 
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the members of the committee are at a diftance from the 
immediate feats of obfervation, and cannot obtain that ac- 
curate knowledge of fa&ts, which is requifite to infure the 
principles they adopt from errors. However, this is not 
thought a fufficient objeGtion to their doing all in their 
power towards putting fo interefting a refearch on a plan 
of inveftigation, and furnifhing gentlemen, of learning and 
leifure, in the places where the mifchief prevails, with 
hints that may ferve as a bafis to fuch a feries of obferva- 
tions and experiments, as may probably be productive of 
the defired difcovery. 

It is faid the injury of wheat from flies began in North- 
Carolina, about forty years paft, where it has been diffi- 
cult to preferve it ever fince, unlefs in {pring houfes, or 
other cool places; and that the Indian corn of that coun- 
try being of a foft and tender quality, is alfo liable to be in- 
jured by the fame infe&ts, but may be preferved from them, 
by keeping the cob covered with the under leaves of the 
hufk. 

That thefe mifchievous flies have extended gradually 
from Carolina into Virginia, Maryland, and the Lower 
Counties on Delaware ; to the laft of which places they did 
not arrive ’till feven years ago, and had not yet penetrated 
into Pennfylvania, or pafled the Delaware. That in the 
tranfit they have been principally confined to low level 
moift lands; and when they have been found in high dry 
lands, they have been but few in number, and did not re- 
main longer than one feafon. From whence we may ra- 
tionally infer, that the high dry lands do not afford them 
equal conveniencies for fubfiftance and propagation, that 
the low level moift lands do, where many things confpite 
to make all grain raifed in them, of a foft fpungy quality, 
and peculiarly adapted to become the food and nefts of ten- 
der infe&ls; and therefore thofe are the places in which 
fuch infeé&ts will abound, and the wheat raifed in them, is 
the only kind which they can pierce and injure. The truth 
or falfehood of this inference may readily be afcertained, 


by 
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by experiments with different kinds of grain, put into a 
fly-infefted granary. The following pertinent experiment 
is faid to have been often tried. Put three parcels of In- 
dian corn into a place with fly-bitten wheat; let one par- 
cel be of the firft kind on the cob, and covered with the 
hufk; a fecond of the hard flinty grains; and the third 
of the foft tender grains, both the latter fhelled; the firft 
and fecond will be injured, whilft the third is worm eaten 
in the fame manner as wheat. 

The accounts we have of thefe flies are various; but the 
moft probable is, that they are whitith butterflies or moths, 
which reft in the day, and are active in the night. They 
appear to be of the fame kind with thofe that do the like 
mifchief in Europe, which a gentleman of Angumois de- 
{cribes to Mr. Duhamel, in the following manner: 

‘“‘ The great lofs, fays he, we have fuffered in our corn, 
and efpecially in our wheat, for feventeen or eighteen years 
paft, has put us on making ftri&t enquiry into the caufes 
of a corruption with which our grain is infected. The 
common opinion is, that when the corn is in the bloom, 
that is to fay, in the month of June, {mall white butter- 
flies lay their eggs in the flowers. When the grain is ripe, 
the eggs are inclofed in it, and as foon as the corn is laid 
up to be kept, it is found to ferment. This fermentation 
raifes an heat, which hatches the eggs, whence little worms 
proceed, which are transformed into chryfalides, and thefe 
are afterwards metamorphofed into grey butterflies or 
moths.” 

This procefs of the flies in Europe, conforms with the 
obfervations of many gentlemen in America, fome of whom 
affert, they have feen the perforations in the milky grains 
in the field, and in the dry grains of wheat, into which 
the flies had put their eggs. This is the lefs to be quef- 
tioned, fince it is the well known manner by which plumbs, 
cherries and fruit trees are injured by other infects. 

It is faid the moft confiderable injury done to the wheat 
by flies in America, is after it is reaped and laid up, which 

the 
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the gentleman in Angumois does not mention to happen 
in Europe. For a few days after the chryfalides are me- 
tamorphofed into flies, thefe flies copulate, and impregnate 
more found grains of wheat with their eggs, which again 
produce worms, chryfalides, and new parent flies; where- 
by the number of worms is fucceflively multiplied, and the 
mifchief increafed during the warm weather, but ceafes in 
cold, and returns again in the fpring. The fpring flies 
are fuppofed to proceed from worms, hatched at that time 
in eggs, preferved in the grain through the winter; be- 
caufe they are preceded by worms, are fhort lived, and 
never feen ’till the feafon is become warm; and becaufe 
very cold winters have been obferved to leflen the number 
of flies the enfuing fummer, which is fuppofed to be from 
the eggs being frozen, and deftroyed in the grain. The 
gardeners in Europe preferve their fruit trees, and fruit, 
by carefully deftroying the nefts of thofe infe&ts which in- 
jure them, and when the eggs of infects are depofited in 
any known place, or thing, it certainly would not be im- 
practicable to prevent any mifchief arifing from them.— 
Therefore in this enquiry it may be ufeful to know, how 
and where the wheat fly is preferved; if in the wheat, it 
may be difcovered by the following experiments. Expofe 
to fevere froft a quanty of wheat, that had been fly injured 
in the fall; afterwards put this wheat, and an equal quan- 
tity of the fame parcel, that had not been frofted, into dif- 
ferent veflels, and keep them a due time in the degree of 
warmth requifite to hatch the eggs. If the facts are as 
above fuppofed, living worms will be found in the latter, 
but not in the former. 

The eggs of thefe flies have fometimes hatched, when 
the feafons have been extreme hot and moift, in the corn 
ftanding in the field. But this rarely happens ’till after it 
is ftacked or houfed, and a fermentation enfues. 

The common methed of preferving wheat from harveft 
till it is threfhed, efpecially in places moft fubje& to the 
flies, is in ftacks in the field. Thefe ftacks afford a re- 

markable 
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markable phenomenon; for the fouth fide of them, which 
is more immediately expofed to the rays of the fun, be- 
come foon heated, and hatch the eggs contained in the grains 
of wheat from the {urface to about eighteen inches in depth, 
whilft no worms or flies are found deeper, or on the north 
fide. Ifthe-degree of heat which hatches the eggs in the 
fouth fide of the ftack, and the degree in the north fide, - 
which preferves them without hatching, were afcertained 
by a thermometer, it would lead us to a means of preferv~ 
ing the grain, cither by keeping it cool, and thereby pre- 
venting the hatching of the eggs, or heating it, fo as to 
corrupt them, without injuring the corn; for the differ- 
ence of warmth in which eggs may be preferved, hatched, 
or corrupted, is but fmall; “*g3 degrees of heat in 21 days 
gives growth to the chickin an hen’s egg, from alittle {peck 
into a perfect animal body; but the fame egg would be 
rendered unfit for producing a chick by a greater degree 
of heat, {carcely enduring 100 degrees without prejudice 
and a much lefs degree than 93, would not fuffice for 
hatching it.” The degrees requifite to hatch the eggs of 
thefe flies, to prevent their hatching, or to corrupt them, 
might readily be known, by putting the fame kind of fly- 
injured wheat in different open veflels, and keeping them 
in different degrees of warmth, making 93, or the warmth 

of the prolific part of the ftock, the medium ftandard. 
Another experiment, of great importance, in this enqui- 
ry, fhould be made at the fame time, to difcover whether 
the eggs of thefe flies can be hatched, or the worms exift, 
without the frequent acceflion of frefh air: This may be 
made, by tying a bladder clofe over a veffel, containing the 
above kind of wheat, and keeping it in the degree of 
warmth that will hatch the eggs; andif the eggsin theopen 
veffel hatch whilft thofe in the covered one do not (which, 
philofophy teaches us, will probably be the cafe) it proves 
that fecuring the fheaves of corn from the accefs of 
frefh air, by covering them clofe in ftacks or barns, with 
hay or ftraw, &c. and keeping the threfhed grain in 
tight 
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tight cafks or granaries, will be an effectual prefervative of 
the wheat from the injury of flies. It likewife proves, 
what is very ufeful to be known, that fly-injured wheat 
in the holds of large veflels, or in deep bulk in granaries, 
will not receive further damage from infects, but on thofe 
furfaces which, are expofed to the acceflion of freth air. 

The following experiment on peafe, is an encourage- 
ment to attempt the prefervation of wheat, by excluding 
air from it. Take any quantity of Englith peafe intended 
for feed, divide them into two parts, put one in an open 
veflel, keep the other in a veffel well corked; that parcel 
to which the air has had admiffion, will be worm eaten in 
the fpring, whilft the other remains found, and untouch- 
ed by infects. 

It would be a great point gained, to deftroy all thefe 
flies in granaries and mills, by poifon vapour, if it could 
be eafily done. But Mr. Duhamel fays no other vapour, 
but that from burning fulphur, which is injurious to the 
grain, will do it. This affertion is extraordinary, and the 
truth of it is to be doubted, fince all other infects are rea- 
dily killed by vapours of various kinds. ‘ If bones of 
animals, or hartfhorn, are laid on an open fire, in a room 
where the fmoke is confined, it will kill all the bugs, fleas 
and flies in that room: But the leaft naufeous, and yet the 
moft deadly vapours, are from the fuffocation of fire: thus 
the fpirits of charcoal, confined in a clofe room, kills the 
ftrongeft animals in a fhort time;” and therefore it may 
rationally be expected, that a pot of thefe coals fired, in a 
clofe granary, could not fail of deftroying the flies in it in 
one night: However, there is no determining this matter 
a priori becaufe of the difference in refpiration between 
animals and infects; the former taking in air by the nof- 
trils, and the latter by a perforation in the abdomen. 
But if the fumes of burning charcoal be inoffenfive to the 
flies, it is probable that filling the room with a thick, pun- 
gent, oleaginous fmoke, fuch as arifes from burning the 
ftems of tobacco, would foon deftroy them, by clogging 

the 
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the air pafflages in the fame manner as oil, which applied 
to the fides of infects, kills them immediately. Both thefe 
experiments may be eafily tried, and if they fail, others 
fuggefted. 

Wheat being now in bloom, and the flies probably very 
bufy in impregnating the tender grains with their eggs, 
all that can be done this feafon is, to prevent the hatching 
of thofe eggs, by threfhing out the corn as foon as poffi- 
ble, and drying it in kilns or the hot fun, and keeping it 
afterwards in tight veffels, or deep bulk in clofe granaries: 
If it fhould heat in the veffels, it might be readily cooled, 
and kept fo, by ventilating it an hour once a week, with 
a pair of common houfe bellows, according to Dr. Hale’s 
direction. 

It fhould not be ftirred in bulk, if it can be avoided, 
that it may quickly encruft upon the top, and exclude the 
air. 

If it is not convenient to threfh it out early, the fheaves 

fhould be defended from the acceflion of air, as before 
propoied, till latein winter, and afterwards kept in bulk, 
or tight veflels, to attempt the prevention of {pring flies; 
for which purpofe the wheat fhould be threfhed out before 
fpring. 
' If the ftalks of wheat have not been preferved from the 
injury of the flies, the injured part fhould be threfhed fe- 
parately, and the wheat ufed immediately, or deftroyed, 
or the eggs in it prevented from hatching: When flies 
appear in granaries, they fhould be killed immediately, to 
prevent their doing further mifchief. 

But as all thefe things require additional labour and ex- 
pence, it is much to be wifhed the injury could be totally 
prevented; and which, it is reafonable to expe&t, may be 
attained folely by a proper change of feed grain annually; 
that is, to fow the low moift lands with hard, dry, flinty 
wheat, of high mountains lands, inftead of their own 
product. For itis well known to naturalifts, that the qua- 
lity of fruit, grain and vegetables, depends on the climate 

and 
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and foil: The apples of a Newtown pippin tree, growing 
in New-York and Virginia, have {carcely a refemblance in 
tafte. The vine from which Burgundy wine is made in 
Burgundy, when tranfplanted into Champaigne, produces 
Champaigne wine, and the Champaigne vine, tranfplanted 
into Burgundy, makes Burgundy wine. Beans and peafe 
from England, planted in America, foon dwindle much 
from the originals; and the alteration that foils and 
climates produce on wheat is fo well known, that all care- 
ful farmers in Europe change their feed-grain often; this 
is fo remarkable in America, it is obferved, that the red 
flinty wheat which grows in the ftrong mountainous lands, 
when fowed in low moift places, undergoes a gradual 
change for four years, and then becomes light. coloured, 
thin fkinned, and of a foft texture; and that this wheat 
fowed in the high lands, takes the fame time to recover 
its natural colour and quality. Therefore if the injury 
of wheat from flies depends on the foft quality it contraéts 
by its growth in moift low lands, a proper annual change 
of feed-grain, will alone prove an eafy and certain remedy 
againft the prefent deftructive and alarming evil a- 
mongft us. 


(nee nc ee TTT BOY REIT Re enamine oe nanan: 


Obfervations on the native SILKS WORMS of North- 
America, by Mr. Mosts BarRTRAM. Read before the 
Society, March 11, 1768, 


HAD, for a long time, a defire to know, if fome of 

the wild filk worms of North-America could, with 
proper care, be propagated to advantage; accordingly, in 
March, 1766, I made an excurfion along the banks of 
Schuylkill, in fearch of fome pods or cocoons, in which the 
worms {pin themfelves up and lie concealed all the winter, 
in the nymph ftate, preparing for a change in the {pring, 
namely, from an aurelia to a fly. 


Vou. I. Pp I was 





295 OBSERVATIONS on THE NATIVE 


I was fo lucky as to find five cocoons that had live found 
nymphz in them. Thefe five I placed in my garret op- 
pofite to a window, that fronted the fun rifing. I did this, 
that the warmth of the fun might forward their coming out. 

May 10. One of the flies came out; but the window 
happening to be left open it made its efcape. 

May 13. Oneof my pods produced a large brown fly, 
beautifully tpotted, next day two more of them produced 
each a fly. ) 

May 17. One of the flies, which came out of a large 
loofe pod, began to lay eggs. Onthe 22d, the other two, 
which were males, grew very weak and feeble and unable 
to fly. Next day one of them died, and the day follow- 
ing the other died; the female fly all this time continuing 
to lay eggs; on the 24th at night fhe alfo died, having laid 
near three hundred eggs. May 31, my laft pod produced 
a large female fly, of the brown kind like the reit. But 
there being no male I could expe& no increafe from it. 
Fune 30, fhe began to lay eggs and continued fome days: 
On the 8th fhe died, having laid upwards of two hundred 
eggs. Thefe which my laft fly laid looked at firft large 
and full, but in a few days they began to fhrivel and be 
indented in the middle, as did all the reft. However, I 
folded them all up in feparate papers and laid them by, to 
fee if any would hatch the {pring following. 

The male fly is lefs than the female, but his colours are 
brighter and more beautiful. 

In the fpring of the year 1767, I examined the eggs, 
and found them all dry, and not likely to produce worms; 
from whence I concluded they had not been impregnated 
by the males. This was a difappointment to me. But 
being ftill of opinion, that they might be propagated, I 
determined to make another trial with more caution and 
circumfpetion. Accordingly, I fet out in fearch of co- 
coons, and gathered feveral of them both from the fwamps 
and upland. Thofe from the fwamps I got chiefly off the 
alder; thofe from the upland, off the wild crab-tree, and 
the viburnum or black haw bubhes. Thefe 
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Thefe pods I placed as I had the others, before my gar- 
ret window, where the fun might fhine on them, as foon 
as it arofe, and a great part of the forenoon. When I ex- 
pected the flies were near coming out, I tacked coarfe cloths. 
up againft the windows on the infide, not only to darken 
the room, but alfo for the flies to fettle on, and to prevent 
them, in attempting to make their efcape, from beating 
their legs and wings to pieces againft the glafs, which [ 
found to be the cafe laft year, and which it is probable, 
prevented their copulating. 

May 16. Three of my cocoons produced each a fine large 
fly of the brown kind, the fame as thofe of laft year. 
The two following days two more flies made their appear- 
ance, and one of the eldeft began to lay eggs, which. not 
being impregnated, dried up and yielded no increafe. 

May 1g. One of the males that came out on the 16th,. 
copulated with the female that was produced on the 18th.. 
They continued together about twenty-four hours; a.com- 
mon cafe with moft of the infe& tribe, which lay a great 
number of eggs at once. And fomething fimilar may be. 
obferved in fome other animals. 

May 22. This female fly began to lay eggs which look-- 
ed plump and fine. Though. I had. now feveral flies, yet 
this was the only one from which I had increafe. 

Fune 2. The laft of my flies died, aj] expiring regularly 
as they came out. The period of their exiftence is fhort,. 
feldom exceeding nine or ten days, though fome of the: 
females lived to the age of fourteen or. fifteen, as I found 
by one [ had laft year. 

Fune 3. The eggs that were impregnated began to hatch 
and produce worms, to which I prefented- for food the 
leaves of our common. mulberry; but they did not feem 
fond of them.. I laid before them feveral other kinds of 
vegetables, and obferved that they feemed beft pleated 
with the alder. 

Fune 4th, sth, and 6th. The eggs continued hatching 
and producing young worms. 

Fune &. 
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Fune 8. Thofe firft hatched left off feeding, fhrunk up 
fhort, and feemed motionlefs. I imagined they were fick 
and changed their food, trying almoft every kind of vege- 
table, in hopes of finding fomething that would agree with 
them better; but all tono purpofe. Having killed feveral 
in fhifting them from one kind of food to another, while 
the reft ftill continued in the fame torpid ftate, notwith- 
ftanding all I could do, I thought all my hopes of raifing 
them were fruftrated and concluded they would perith. 

Fune g. I was agreeably furprifed to fee the little ani- 
mals, that I had given over as dead, creeping out of their 
old fkins, and appearing much larger and more beautiful 
than before. Finding themfelves difengaged, in a little 
time they turned about and fell to devouring their old coat, 
which feemed a delicious repaft to them; after which they 
refted about twelve hours, and then began to feed on leaves 
as formerly with great eagernefs. 

Fune 15. The eldeft worms again left off feeding, 
fhrunk up very fhort, and appeared fixed on the leaves al- 
moft motionlefs. In this fituation they continued until 
the 17th, on which day, after appearing to be very vio- 
lently convulfed for near half an hour, they threw off 
another fkin, which they eat as before, and then refting 
about twelve hours, fell to their ufual food. ; 

Fune 20. One of my worms, that had juft difengaged 
itfelf from it’s old covering, whilft it yet remained weak, 
was deftroyed by a kind of bug armed with a long bill, 
with which it pierced the fide of the worm, and fucked 
out it’s vitals. This bug, which I fancy, I muft have 
brought in with the leaves, I take to bea common enemy 
to the filk worm in it’s tender ftate. It’s bill is fo long, 
that it can ftand at fome diftance from the worm, and with 
its weapon wound it, notwithftanding the bunches of 
hair or briftles, in form of a pencil, with which the worm 
is covered, and which are it’s principal defence. 

Fune 23. My oldeft worms left off feeding, fhrunk 
up, and on the 25th, threw off their third covering, which 
they devoured, and after refting the ufual time, returned 
to feed as before. Fuly 2. 
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Fuly 2. They left off feeding the fourth time, and on 
the sth parted with their fourth covering, after eating 
which, and refting as ufual, they continued to feed on the 
leaves. 

It is remarkable every change they undergo adds frefh 
beauty to the worms, and in every new drefs, they appear 
with more gaudy colours and lively ftreaks. 

Fuly 22. Twoof my oldeft worms left off feeding and be- 
gan to wander about in fearch of a proper place to fpin. There- 
upon I got fticks, in which J fixed a number of pegs for 
the greater conveniency of the worms; though they can. 
{pin in any place, where they have or can form an angle 
for their webs. After wandering about fome time, they 
fixed at laft and began to fpin in a curious manner. 

Fuly 23. Two left off feeding; thefe I placed on the 
racks had made, which I fixed in glafs bottles to prevent 
the worms from getting off: For I found they were apt to 
ramble greatly before they could fix on a place to their lik- 
ing, if they were not fuffered to {pin among the leaves 
they feed on; in which cafe they begin to fpin foon after 
they leave off feeding. But I did not like to fuffer this, 
as they feemed fond of drawing bits of twigs and leaves 
into their nefts, which muft obftruc& the unwinding the 
filk. One of them fpun on the rack, the other got to the 
window and fpun in the angle of that. 

Fuly 24. Five left off feeding; and having wandered 
about all night, began early next morning to fpin. In like 
manner the reft of my worms, as faft as they arrived ata 
ftate of maturity, daily applied themfelves to {pinning or 
wrapping themfelves up in cocoons. 

uguft 10. The laft worm left off feeding, and like the 
reft Wrapped itfelf up, in which ftate I expe@& they will 
all remain, until May next, when each of them, I hope, 
will produce a beautiful fly. 

It feems ftrange there fhould be an interval of no lefs 
than nineteen days between the time the firft and laft worm 
began to fpin, though they were all hatched within three 

OF 
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or four days of one another, which was nearly the fame 
{pace of time the parent fly was laying the egg. Whe- 
ther this was owing to the weaknefs or ftrength of the vital 
principle in fome more than in others, or whether to the 
fhifting their food, or to their being frightened, and 
thereby prevented from feeding, I cannot tell. Farther 
experiments may poflibly explain the matter. 

The method I took to raife thefe worms, with the leaft 
trouble to myfelf, as I live in town, and confequently had 
to bring food for them out of the country, was as follows: 
[ filled feveral bottles with water; in thefe bottles I placed 
branches of fuch vegetables as the worms feed on. I 
placed the bottles fo near each other, that when any of 
their food withered, the worms might crawl to what was 
frefh. By this means I kept their food frefh for near a 
week. I always kept the bottles full of water, whereby 
the worms were fupplied with drink, which feems necefla- 
ry for them. Without it they will not feed kindly. 
They commonly crawled down two or three times a day, 
drank heartily, then returned to feeding. The leaves of 
the apple tree feemed as agreeable to the worms as any I 
tried; and they anfwered beft, as they kept frefh in the 
water longer than any other. 

From fundry experiments, I found the worms averfe to 
changing their food. On whatever they firft begin to 
feed, they keep to it. | 

If any fhould incline to propagate thefe worms, I would 
propofe the following method. Let long narrow troughs 
be made, with a number of notches along the edges. In 
the bottom of the troughs, on the outfide, let pieces of 
ftraight wood be fixed, fo that the branches, on which the 
worms are to feed, may lie inthe notches, and their ends 
be fixed under the piece of wood at the bottom. This 
would keep them fteady, and lying thus inclined, they 
would more freely imbibe the water for the refrefhment 
of the leaves. The dung of the worms would fall clear of 
the troughs, and the water thereby be clean for their drink. 

The 
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The troughs fhould be always kept full of water, and 
placed in a fhade, fecure from the violence of wind, which 
might fhake down the worms; but not too much confin- 
ed, becaufe a little air is agreeable to them. Through a 
hole in the bottom of the trough, the water might be let 
out every two or three days, and the troughs filled again 
with frefh water, which by this means would continue 
fweet and clean. 

By this method, I am perfuaded, they might be raifed 
to advantage, and perhaps, in time, become no contempt- 
ible branch of commerce. They appear to me much eafi- 
er raifed than the /talian or foreign filk worms. I did 
not loofe one by ficknefs. They hatch fo late in the fpring 
that they are not fubje&t to be hurt by the froft. Neither 
lightenings nor thunder difturb them, as they are faid to 
do foreign worms. And as they lie fo long in their chry- 
falis ftate, the cocoons may be unwinded at leifure hours 
in the enfuing winter. One thing more in their favour is 
that one of their cocoons will weigh more then four of the 
foreign worms; and, of confequence, it may be prefumed, 
will yield a proportionable greater quantity of filk. Thefe 
properties, not to mention their being natives, and therefore 
accuftomed to our climate, and the variety of vegetables, 
on which they feed, muft render them much more promif- 
ing than the eaftern or foreign worms, and, it is to. be 
hoped, will induce fome who have leifure to make further 
trials of them. Any time before the middle of May will 
do tocolle&t them. Now is the time to colle& the cocoons, 
and with a little pains a fufficient number of them may 
be found in almoft any fwamp or level piece of land, to 
make a beginning. 

I would advife them to prepare boxes, in the following 
manner: They may be of any convenient length, about 
fix inches deep, and four or five wide; without a bottom, 
and inftead of a clofe cover for the top, let there be ftrips 
of wood nailed on, fo clofe to each other as not to admit 
the worms crawling through. Let there, alfo, be — 

holes 
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holes in one, or both fides, big enough for the worms to be 
put in at, as they want to {pin, and then {topped up. The 
infide fhould be wafhed with a folution of gum Arabic, 
or cherry tree gum. The boxes may ftand on any flat 
place to prevent the worms getting out; and when the 
filk is to be unwound, by immerfing the boxes in warm 
water the cocoons may be taken out without breaking the 
threads of filk. 


A MEMOTR on the DISTILLATION of PERSIMONS, 
by Mr. Isaac BaRTRAM. 


HIS Society having propofed at one of their meet- 

ings in November laft, that a trial fhould be made 

for drawing a fpirit from the fermented juice of the Per/i- 
mon, I was appointed to make the experiment. 

The feafon being then fo far advanced,*I apprehended it 

was too late; but being ftill urged by the Society to make 


the eflay, I purchafed about half a buthel of the fruit in the 
month of December, which was fo much damaged by the 
froft and rain, that I almoft defpaired of fuccefs; the pro- 
per time for gathering it being in the month of Odtober. 

I however proceeded in the following manner: 

I caufed the perfimons to be well mafhed, and put them 
in a five gallon keg, to which I added two gallons of wa- 
ter, and about two pennies worth of yeft, in order to pro- 
mote a fermentation. ‘This being completed, I committed 
the whole to the ftill, and drawed therefrom near half a 
gallon of proof fpirit, of an agreeable flavor. 

From the fuccefs of this experiment, I think it may be 
concluded, that the perfimon may be rendered very bene- 
ficial to thofe who have many of them growing on their 
plantations, and that they are worthy of the public atten- 
tion, as many advantages may be reaped from the cultiva- 
tion of thetrees; fome of which I fhall hint in the courfe 
of this paper. 

To 
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To thofe who would undertake to colle& large quanti- 
ties of this fruit for diftillation, I would recommend the 
following procefs. 

Let a number of empty hogfheads, in proportion to the 
quantity of fruit, be provided; take out one of the heads 
of each, and in the other let a hole be bored, at about four 
inches from the chimb, into which fix a plug, whichmay be 
occafionally taken out from the lower end, when the cafks 
are fixed upon truffels, at a {mall diftance from the ground. 
In thefe cafks, over the holes, lay a number of {mall fticks, 
covered with ftraw, about two or three inches thick, to 
prevent the pulp from choaking them. 

Your hogfheads being thus prepared, fill one of them 
half full with perfimons, which have been well mafhed; 
add water until it arife within one third of the top; then 
cover the cafk with the head that had been taken out, and 
let it ftand about nine days; by this time the pulpy or fe- 
culent part of the fruit will be feparated by the act of fer- 
mentation; you are then to draw off the liquor, by the hole 
in the bottom of the hogfhead, and put it in a tight cafk, 
clofely bunged up, to prevent a fecond fermentation, where- 
by your liquor would become acid, and be rendered unfit 
for the ftill. 

Having thus extracted the more vinous parts from the 
firft hogfhead, let as much water be added as before, which 
mutt be well ftirred, and mixed with the pulp, thereby to 
procure the whole ftrength of the fruit. 

A fecond hogfhead is then to be charged half full of fruit, 
well mafhed as the firft, and inftead of pure water, fill it 
two thirds full with the fecond extra& of the firft hogthead, 
leaving it to ferment, as before directed. ‘This fermen- 
tation being perfected, draw off the liquor, and let it be 
bunged up clofe. The third hogfhead is to be treated as 
the fecond, and in like manner every fucceeding cafk.— 
After you have in this manner converted all your fruit in- 
to a fermented liquor, let it be kept at leaft one month be- 
fore it is diftilled, if itcan be preferved without danger of 

Vo. I. Qq it’s 
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it’s becoming four; for I have obferved that vinous fpirits, 
drawn from new fermented liquors, are not equal in flavor 
to thofe which have been meliorated by age. 

The perfimon tree is of a quick growth, and yields great 
quantities of fruit in a few years after it is planted. The 
wood is hard, has a fine clofe grain, and may be applied 
to many mechanical purpofes; it burns well, and its afhes 
contain a very large proportion of falts. 

“‘Thefe trees grow fpontaneoufly near all our tide water 
rivers, and fucceed in almoft any kind of foil. They thrive 
beft when planted in an open place. I would therefore 
recommend, that they fhould be fixed at about ten feet a- 
part, round the fields, by which means they would be no 
incumbrance, but contribute to the fupport of the fences, 
as they would ferve for live pofts. The leaves foon rot, 
and become good manure, infomuch that it is remarkable 
that grafs grows better under thefe trees, than any other. 

Every farmer who has fifty acres of land, might plant 
three hundred trees round his fields; which being difpofed 
as before directed, would be a great addition to the beauty 
of his farm. 

Let us fuppofe each full grown tree will produce two 
bufhels of fruit upon an average (fome I have feen bear 
thrice that quantity.) From a farm then of fifty acres fix 
hundred bufhels of fruit might be gathered; and as from 
the foregoing experiment a bufhel is found to yield a gal- 
lon of wholefome and very agreeable {pirit, every farmer 
having that number of trees, might make fix hundred 
gallons of liquor as good as rum. 

The expences attending the procefs we will fuppofe to 
amount to one half of the value of the liquor when diftil- 
led, which admitting to be worth but two fhillings per 
gallon, will leavea profit of thirty pounds per annum; a 
{um equal to the intereft of a farm that would coft five 
hundred pounds. 

Were we to extend this calculation to what every fifty 
acres of cultivated land in this province only would produce, 

we 
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we fhould find that we might foon become independent of 
the Weft-Indies, for the expenfive article of rum, and 
thereby yearly fave many thoufand pounds to this colony. 

A valuable gum exudes from this tree; for the colle@ing 
of which, the Society eftablifhed in London for promoting 
artsand manufactures, offered a premium of twenty pounds 
fterl. for the greateft quantity, not lefs than fifty pounds 
weight that fhould be collected from the perfimon tree, 
in any of the Britifh colonies in America, and imported 
from thence into the port of London, between the firft of 
April, 1762, andthe firft of April, 1763. And for the 
next greateft quantity, not lefs than twenty-five pounds 
weight, a premium of ten pounds fterling. 

I have alfo been informed, that an excellent beer is made 
of perfimons in fome of the fouthern provinces. 

Hence it will appear, that the cultivation of the per- 
fimon tree is an object worthy the attention of our farmers, 
as it promifes great profit to themfelves, and a {till greater 
advantage to the community in general. 


A letter from Dotétor Ot To to Doctor Bonn, gives the 
following account of an Oil, made from the feeds of the 
common large SUN-FLOWER, Viz 


“EF E oil is made much in the fame manner as the 


linfeed oil with fire, only that the hufk is taken off 

before it is pounded and preffed; tho’ I think it would be 
much better if it had been drawn cold. One bufhel of the 
feed, in the manner this was made, yields about three 
quarts of oil: What quantity of oil one acre of land will 
produce, I cannot affert at prefent; however, there is a 
{pot of land planted, and the feed now ripening, the con- 
tents whereof we will meafure, and alfo the produce, and I 
will inform you of the refult. It is frequently ufed by our 
brethren, inftead of fweet oil, for fallad, and, with a {mall 
addition of the fweet oil, ferves very well for that purpofe.” 
Upon 
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Upon examining fome of the oil which was fent by Dr. 
Otto, it was found thin, clear, and agreeable to the tate. 
And the committee are of opinion, that this oil will fup- 
ply the place of olive oil for the above, and many other 
purpofes, and may therefore be looked upon as a valuable 
difcovery to America. 

Dr. Bond, at the fame time, produced a fample of oil, 
made from the cotton feeds, and fent by the fame gentle- 
man, of which he gives this account: This is the ol. bom- 
bac. or oil of cotton feed, made in the fame manner as 
the above, one bufhel and a half of which yield nine 
pints of oil, and I have been informed it is fuccefsfully 
ufed in the Weft-Indies for the cholic, 


An Effay on the expreffing of OIL, from SUN-FLOWER 
SEED, @c. By Dr. J. MORGAN. 


HE grinding of the fun-flower feeds, and expreffing 

of oil from the fame, is a manufacture, which, as 
far as can be yet learned was firft begun among the Mora- 
vian brethren at Bethlehem, and reflects honor upon them, 
whilft it affords the public a new fubftance, very benefici- 
al in a variety of purpofes, but more efpecially, as it may 
ferve for a fallad oil, and for other ufes of diet and medi- 
cine, in the place of olive oil. 

From experiments already made at Bethlehem, it is 
found that a bufhel of the fun-flower feed will yield, on 
expreffion, near a gallon of mild oil. The gentlemen, 
who is appointed by the community there to fuperintend 
their mills, defigns, as we are informed, to purfue a fur- 
ther courfe of experiments on this fubjet, the refult of 
which, we hope, will be communicated to this fociety. 

Our correfpondent at Lancafter informs the fociety, 
that fome perfons in the neighbourhood of that place, have 
alfo expreffed a quantity of oil from the feeds of the fun- 
flower. His account is as follows. 


“ The 
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“‘ The perfon, who has raifed the greateft quantity of 
the fun-flowers with us, informs me, that one hundred 
plants, fet about three feet diftance from each other, in 
the fame manner Indian corn is commonly planted will 
produce one bufhel of feed, without any other trouble, 
than that of putting the feed into the ground, from which 
he thinks one gallon of oil may be made. I obferved the 
land, on which he planted the fun-flowers, to be of ‘the 
middling fort, and that he took no pains to hill them, or 
even to loofen the ground about them, which from my 
own obfervation on fome planted in a neighbour’s garden, 
I take to be of confiderable ufe. 

“ As the fun-flower is a plant of great increafe, and re- 
quires much nourifhment, hilling does not feem fo good 
a method as that of fetting the feed or plant in a hole, and 
when the plant is about a yard high, to throw in the mould 
round the ftalk, fo that the furface of the ground may be 
even about it. By an eftimate made it appears, that one 
acre of land will yield to the planter between forty and 
fifty bufhels of feed, which will produce as many gallons 
of oil. The procefs for making or extracting the oil is 
the fame as that of making linfeed oil, which I make no 
doubt the Society is acquainted with, and therefore hall 
not trouble you with it.” 

The fuccefs attending the trials already made, give the 
greateft encouragement to profecute this ufeful difcovery. 
And as the feeds of the fun-flower are at this time nearly 
ripe, and in a proper ftate for extraGting the oil from them, 
it may be of fervice to lay thefe facts before the public. 
Such as may have an inclination to make trials on this 
fubje&t, and are not at prefent furnifhed with a fufficient 
quantity of feed for prefling out an oil, may now fupply 
themfelves with enough to plant for making experiments 
the enfuing year. 

For the information of thofe, who have both opportunity 
and inclination to extend the enquiry, and render this a 
valuable branch of bufinefs, but are not acquainted with 

the 
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the general principles upon which oil is obtained, by ex- 
preflion from vegetable fubftances, it may be proper to ob- 
ferve, that the kernels of fruits, fuch as walnuts, hickory 
nuts, filberts, almonds, peaches, &c. and the feeds of many 
plants, as muftard, rape,,poppy, flax, fun-flower, &c. con- 
tain a large portion of mild oil. In order to obtain the oil, 
the kernels or feeds are commonly rubbed to powder, or 
ground in mills. They are then put into a ftrong bag, 
made of canvas or woollen cloth, and.committed to a prefs 
between iron plates, by which the oil is fqueezed out, and 
is received or conducted into a proper veffel to collec it. 
The plates of the prefs are often heated, either in boiling 
water, or before the fire. Many heat the mafh itfelf ina 
large iron pot, ftirring it about with a ftick or piece of 
wood, to prevent it’s burning, which, when it happens, 
greatly injures the oil, and gives it a burnt {mell and tafte, 
or difpofes it to become rancid in a fhort time. When the 
oil is drawn without the affliftance of heat, it is known by the 
name of cold drawn oil, and is more valuable, than when 
heat is ufed, but it is not obtained in the fame quantity. It 
is milder, and may be kept longer without {poiling. 

In a cold feafon of the year, a certain degree of heat is 
abfolutely neceflary. But if the oil is defigned for ali- 
ment or medicine, the plates of the prefs fhould be heated 
in boiling water only. When the oil is intended for other 
ufes, the plates may be made hotter, as heat expedites the 
feparation of the oil, and gives a greater produce, but then 
care fhould be taken not to injure the fubje& by burning. 

Sometimes the fubje&, when ground, appears almoft 
like a dry powder. It is then faid to be meagre, and. re- 
quires to be expofed to the vapours of boiling water, which 
is done either by tying it up in a bag, or putting it into a 
fieve, and placing it over the fteam. By this impregna- 
tion, it will yeld it’s oil more readily, and in greater quan- 
tity. The oil may be eafily freed from any water that may 
happen to be prefled out with it, as a fpontaneous fepara- 
tion between them will take place on ftanding for fome 
time. For 
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For the encouragement of thofe who may chufe to im= 
prove this fubjedt, it may be proper to obferve, that all the 
‘oils, from whatever vegetable fubftances they are drawn, 
when obtained by expreflion with due caution, agree in 
their general qualities, and are conftantly mild, even though 
they are obtained from very acrid fubftances. Thus the 
expreffed oil of muftard feed is, when frefh, as mild as 
that of olives, and the bitter almond, or peach kernel, af 
fords an oil, by expreffion, as mild as that of {weet al- 
monds. It is upon this principle, that the fun-flower oil 
may prove equally valuable with the beft Florence oil, for 
diet or medicine. For every exprefled oil, when pure and 
frefh, is void of acrimony, and free from any particular 
tafte or fmell. 

Befides the mild oil juft mentioned, fome fubftances con- 
tain another kind of oil, called it’s effential oil, a part of 
which may be drawn off with the mild expreffed oil, fo 
called, and impart it’s {mell or tafte to that oil. It is called 
effential oil, from it’s yielding the particular odour of the 
vegetable, or part of the plant, from which it was obtain- 
ed; it is pungent to the tafte, and foluble in fpirits of wine, 
which the other is not. They may therefore be eafily dif- 
tinguifhed from each other. 

The oil of {weet almonds, and the oil of olives, being 
pure unctuous expreffed oils, not foluble in f{pirits of wine, 
but mild to the tafte, and void of odour, very foft, emo- 
lient and lenitive, are chiefly ufed in medicine and diet. 
And the reafon why the oil of olives, in particular, is pre- 
ferred, is becaufe it is lefs expenfive, and will keep a much 
longer time without becoming rancid. 

Perhaps, on trial, the fun-flower feeds may be found to 
contain an oil that will anfwer the like good purpofes with 
the falad and medicinal oil, now in -ufe.. If fo, it will have 
this advantage over that of almonds or olives, that it is ana= 
tive of the country, may be always had frefh, and at afmall 
expence, Whereas the others are the produce of diftant 
countries, bear a high price, and are often adulterated on 
that 
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that account; or being kept a long time, they lofe their 
mild quality, and become rancid and acrimonious. 

The practicablenefs of getting oil among ourfelves at a 
moderate expence, and the importance of ufing it frefh, 
together with the probable ufes of fun-flower oil for var- 
nifhes, for the bafis of ointments, and for mixing of paints, 
as well as other purpofes to be anfwered by oils in general, 
claim our attention to this fubjeQ, and encourage further 
trials of the like kind. 

Before we quit this fubje&, it may not be amifs to men- 
tion, that caftor oil is juftly celebrated for it’s medicinal 
qualities: The plant, from the feeds of which it is got, 
may be eafily cultivated in this country, and the increafe 
of it is very great in a fhort time; might it not then be 
worth the attention of our farmers to propagate this plant, 
for the fake of it’s oil? We would juft fuggeft, that per- 
haps it might be worth while to try whether the feeds of 
fumach, with which this country abounds, or of the mul- 
len, which grows in old fields, and bears a great quantity 
of feed, would not yield by expreffion, a valuable oil for 
medicine, or other purpofes. 


(aaa a AR 


Mr. Joun Moret’s Letter, with a keg of BENE SEED. 
Read before the Society, May 20, 1769. 


SAVANNAH, sth May, 1769. 


To Mr. CHARLES THOMPSON, Secretary of the American 
Philofophical Society, at Philadelphia. 


SIR, 


SEND you a fmall keg of Bene or Bene Seed, which 
you will pleafe to prefent to your Society for their in- 
{pection. This feed makes oil equal in quality to Florence, 
and fome fay preferable. Some fay one hundred weight 
of feed will produce ninety pounds of oil, others fay lefs, 
be that as it will, it certainly makes very fine oil, and pro- 
duces 
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duces amazingly. If it is put to the trial, care fhould be 
taken to have the prefs well cleaned, fo as leave no tinGture 
from what may have been already preffed; in my opinion, 
this is an article of confequencc, and I believe it will grow 
in Philadelphia. The way to fow it is in holes about three 
feet afunder, dropping in each hole about ten grains; when 
it comes up, thin it to three or four of the moft promifing, 
the feeds will appear in pods about September, and fhould, 
when full grown, and before dry, be gathered in. The 
method is as follows: As foon as you perceive about three- 
fourths or four-fifths of the pods rife on the ftalk, and 
the lower pods begin to lofe their feeds, it is then time to 
take it in; for after that, as much as ripens one day a top, 
fo much falls out of the pod at bottom, you take a fharp 
hatchet bill or fome fuch weapon, and with it cut off the 
ftock twelve to eighteen inches below any of the feed, 
holding the ftock with the left hand; and when cut, a fe- 
cond perfon receives it, keeping it upright, till he has his 
load, for if you turn it downwards the ripe feed will fall 
out of the pods, you may immediately carry it into a barn, 
and fet it upright on a clofe floor till you perceive all the 
pods fully dry and open. (You may, if you chufe, leave 
it in the field, which muft be the cafe if a large quantity 
is planted,) then threfh it, and run it through a proper 
fieve, and it is fit for ufe. 

I am quite unacquainted with the method of exprefling 
the oil, but I believe if it is defigned for table ufe, nothing 
fhould be done to the feed, as it might give it an ill tafte, 
The lighter and dryer the foil is in which it is planted, 
the better. 

I am, 


Dear SIR, 
Your moft hufhble Servant, 
JOHN MOREL. 


Rr A Letter 
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A Letter from Mr. HENRY HOLitineswortu, ?¢o the 
American Philofophical Society, held at Philadelphia, 
fc. Read before the Society, 17th of February, 1769. 


GENTLEMEN, 


- H E laudable defign with which you feem a€tuated-to 
promote the good of your country, and the earneft 
defire you have expreffed in the public papers, to be in- 
formed of whatever may tend to that purpofe, induce me 
to lay before you fuch experiments as I have made and 
found effectua} to deftroy the wild garlic, with which the 
country is in many places infected, and which is very per- 
nicious tothe grain. IfwhatI offer, thall meet with your 
approbation, and be judged worthy the attention of the 
public, you are at liberty to communicate it in fuch a way 
as you fhall think moft proper. For my own part I fhall 
think myfelf happy if my experience may, by your means, 
be made ufeful to my country. 
In 1753, I fallowed and fowed with wheat, a field of 
_ about 50 acres, the greateft part of which was very full of 
garlic; I fallowed in May, ftirred in Auguft, and fowed 
in September. In April 1754, I perceived the wheat much 
choaked with garlic, and at harveft found in many parts 
of the field almoft every tenth head was garlic, which ren- 
dered the wheat unfit for ufe, until by immerfing it in 
tubs of water the garlic (which floats) was feparated from 
it. But though the wheat, if carefully dried, receives 
little injury from this immerfion, yet the trouble attend- 
ing it is fo great, as to difcourage farmers from raifing 
large crops. In April 1755, I planted the fame field with 
Indian-corn, and had a good crop. In April 1756, I fowed 
the fame field with oats, in Auguft I ploughed down the 
oat ftubble; and in September fowed a crop of wheat. In 
April 1757, I was agreeably furprized at feeing but very 
little garlic, and that fmall and dwindling; and at harveft 
there was fcarce a head to be found, except along the fide 
of the fences. The fuccefs of this culture, which was 
merely 
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merely accidental, and done without any view of deftroy- 
ing the garlic, induced me to try the following experiment. 

In April 1758, having fixed on a field for my next fall 
crop, which had produced Indian-corn the year before, 
and was equally full of garlic with that I mentioned be- 
fore; I towed part of it with oats, the other part I fal- 
lowed in June, and flirred in Auguft, at which time I 
plowed in the out ftubble, as before, and fowed the whole 
in September, caufing the fame ridge to pafs through part 
of the ftubble and part of the fallowed land. In April 
1759, there was a very perceivable difference. The ftub- 
ble part was green with wheat, but the fallowed part was 
of a bluifhcolour, occafioned by the quantity of garlic, and 
at harveft was full of large heads, while in the ftubble part 
there was not one to be found. 

Since that I have continued to fow oats in the garlicky 
lands defigned for wheat, and find I have fucceeded fo 
well in deftroying the garlic, that after three years culture 
in that way, the lands may be fallowed and fown with 
wheat in the ufual manner, without any danger from that 
noxious plant. 

Several of my neighbours have purfued the fame method 
and find it anfwers. As the advantage of a crop of oats 
is more than equal to the difference between fallow and 
ftubble ground wheat (where the land is tolerably good) I 
would recommend it to all who are troubled with garlic to 
make a trial. The only difadvantage will be the impo- 
verifhing their lands, which, if they have manure, may 
be eafily remedied. At the fame time, I would obferve, 
that the ftubble which is ploughed down ferves for a 
manure, and nearly repairs the wafte occafioned by thecrop 
of oats. 

If it be afked why oats deftroy garlic, I muft confefs I 
am unable to refolve the queftion. Perhaps ploughing the 
land in the month of April, when the greateft part of the 
oil of the root or clove is in the fhoot, and turning it un- 
der at that time, deftroys the roots more effectually than 

at 
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at any other feafon, and the moving the oats, which is the 
method purfued by us, deftroys the heads that would 
otherwife come to feed later inthe year. Poflibly the fame 
tillage in the fame feafon without fowing oats, might an- 
{wer the end propofed. But having never made the ex- 
periment I can fay nothing certain on that head, 


Iam, &c. 
H. HoL__tincsworru. 
Head of Elk, Nov. 30, 1768 


Extraét of aletter from Mr.PiT&R MILLER, of Ephratah, 
to Mr. Cusrtes THOMSON, on the time of fowing 
PEASE, /oas topreferve the crop from being worm-caten. 


“— HE peafe I fend you the fample of are the produce 
of laft fummer. Their feed was very much worm- 
eaten, but as the crop produced from them was no way 
infected, it is evident that their fafety depended entirely 
on the time of fowing; which is about the roth of June, 
new ftile. This hath been confirmed to me by a farmer 
of a long experience. 

“© The beft method would be to begin fowing towards 
the latter end of May, and continue for a few weeks, fow- 
ing fome each week, or at the diftance of three or four 
days, in order to difcover whether the worm does not come 
from fowing in an improper feafon. Some Albany peafe 
might likewife be tried as feed; all which I recommend to 
the prudent confideration of your fociety. For, if you 
could make any fure difcovery for the ufe of the country, 
the public would be greatly indebted to you. 

«© Peafe were heretofore very plenty in Pennfylvania: 
I knew one farmer in Oley who raifed fixty bufhels at a 
crop, and I did not hear that they were damaged at that 
time by the worm. I muft not forget to tell you, that as 
the peafe I have fent you are of an excellent kind, and 

very 
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very fcarce here, you will be careful to propogate: their 
{pecies. As to the lentiles which are fent, the time of fow- 
ing them is early in the fpring, and moft commonly with 
oats. 

N. B. It is recommended to fuch as fhall make experi- 
ments of fowing peafe late, in order to have a crop free 
from the worm, that they would keep an account. of the 
times of fowing, and the effe& thereof, in regard to their 
crops. 


An eafy MteTHOD of preferving SUBJECTS zz SPIRITS.. 
| By Mr. Lewis Nicova. 


PEESONS curious in preferving fpecimens for natural 

hiftory are often difappointed by the evaporation of 
the fpirits, which occefions the lofs of the fubje€fintended: 
to be preferved, or they muft be very careful in often exa- 
mining their bottles, or putting {pirits in fuch as they have: 
occafion for a frefh fupply, which, in a large colle&tion 
requires much time, trouble and expence. ‘This induced 
M. de Reaumur to try many experiments, in order to ob- 
viate this inconvenience; which he gave to the public in 
a long differtation, inferted in the Memoirs of the Royal 
Academy of Sciences, for the year 1746, after mention-- 
ing his different trials, he recommends two methods. 

The firft is, to get bottles with glafs {toppers of a conic 
form in the part that enters the neck of the bottle, and 
broad and flat at the other end. When the fpirits and {pe- 
cimen, fupported by a piece of wire, are put in, a little. 
mercury muft be thrown into the bottle, and the ftopper 
fixed in it’s place, and fecured by a piece of bladder or lea- 
ther tied round it and the neck of the bottle; the whole 
muft be reverfed and placed on the broad end of the ftop- 
per, which occafions the mercury to fettle between the 
neck of the bottle and ftopper, and obftructs the evapora- 
tion of the fpirits by the only paflage through which 
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fine parts could fly off. He fays, nut oil, thickened to 
the confiftence of honey, by a long expofure to the air 
which will give it weight fufficient to fink in a weak fpi- 
rit, may fupply the place of mercury. 

The fecond method is, for bottles that have not glafs 
{toppers for which he recommends a layer, of about two 
lines thicknefs on the infide of the bladder, which is to 
cover the mouth of the bottle, of nut oil prepared as before 
directed, and when the bladder is well tied on, the bottle 
may be reverfed without any hazard, but great care muft 
be had to wipe the edge of the bottle very dry, that the oil 
may adhere to it in every part. As many bottles will 
not ftand on their mouths, Mr. de Reaumur dire&ts their 
being placed in wooden cups, turned with a broad bottom 
and a hollow, fufficient to receive the neck of the bottle. 

Thefe two methods, though well calculated to anfwer 
the end propofed, have fome inconveniencies. In the firft 
the bottles muft be defignedly made for this ufe and of 
flint, that the ftoppers may be ground into them, which, 
with the coft of the mercury, is a confiderable expence, be- 
fides the difficulty perfons at adiftance from a glafs houfe will 
find, in procuring them. In the fecond, preparing oil, fo that 
it may thicken to confiftence of honey, is a work of years, 
the operations may be much fhortened, by putting the oil 
about two lines thicknefs in leaden veffels, as that metal 
has a confiderable effe& on the oil, which may by this 
means be fufficiently prepared in three or four months. 

After feveral experiments, I found two methods free 
from the above inconveniencies, and which I have great 
reafon to think will anfwer the purpofe fully from four or 
five years experience. 

The firft method has fome affinity with Mr. de Reau- 
mur’s and is as follows. When the fubje& and fpirits are 
put into the bottle, carefully wipe the infide of the neck 
and edge till quite dry, prepare fome thin putty, of the 
eonfiftence of foft ointment, and put a coat of it about a 
line or two thick on the fide of the bladder or leather, 
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which is to be next to the bottle, and tie it tightly about the 
neck, place the bottle with the mouth downward ina fmall 
wooden cup, and fill it with melted tallow, or tallow mix- 
ed with wax, until all the bladder or leather cover is bu- 
ried in it, and the tallow adheres to the fides of the neck; 
this will effe€tually prevent the fine parts of the fpirits 
from flying off. Great care muft be taken to have the 
edge of the bottle very dry, and if rubbed with a feather, 
dipped in oil, it will be better, and in filling the cup, to 
have the tallow no hotter than is barely neceflary to make 
it fluid. 

The fecond method is, after the fpecimen and fpirits are 
put into the bottle, dry the infide of the neck and edge 
thoroughly, and anoint them with a feather dipped in oil, 
ftop the bottle with a cork well fitted and fteeped in. oil, 
till it has imbibed as much as it can contain, cover the cork 
and edge of the bottle with a layer of putty prepared as 
directed above, and tie a piece of foft leather or bladder 
over the whole. 

Olive, or any other fat oil, is to be preferred to fuch as 
dry eafily; I would alfo recommend the ufe of fpirits ofa 
moderate ftrength, as thofe that are very ftrong burn up 
and difcolour the fpecimens, particularly fuch as have fine 
colours. Thefe two methods have the advantage of Mr. 
de Reaumur’s, in the fmallnefs of the expence and eafinefs 
to procure the materials. For fpecimens that it will not 
be neceflary at times to take out of the bottles I would re-- 
commend the firft method, as more obftacles are oppofed 
to the evaporation than in the fecond, befides the cup, the’ 
coft of which is very trifling, puts the bottle in lefs danger 
of being overfet and broken, than moft bottles are when 
ftanding on their bottoms. 


A Letter 
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A Letter from Bethlehem, dated 23d, Fuly, 1769. With 
a Receipt for making CURRANT WINE. Read 
before the Socrety. 


DEAR SIR, 


STEEMIN G it a duty incumbent on the members 

of civil fociety, to communicate every ufeful difco- 
very they conceive the public may be benefited by, I take 
the liberty of fending you the inclofed receipt for making 
currant-wine, which, for a good number of years, has 
been fuccefsfully carried on in this place. 

From its cheapnefs (which I imagine cannot ftand the 
maker in more than fix-pence a quart); from the eafy 
culture of the fhrub, and the confideration of their never 
failing to bear; it is thought the inhabitants of this pro- 
vince may be generally induced to fall into the way of 
making it, whereby, perhaps in time to come, the great 
importation of the inferior forts, and I fear, before they 
come into the hands of the retailer, bad wines may be 
greatly leffened, if not wholly prevented, and a wholefome 
liquor as the currant wine, if well made, and of proper 
age, really is, introduced in their ftead, which [ need not 
add would be a great faving to the province. 

The currant bufh, though a fhrub that grows almoft 
fpontaneoufly, requires neverthelefs fome drefling; in re- 
gard to which the following directions may be of fervice. 

Plant them round the quarters in your garden, that they 
may have the benefit of the dung and culture annually be- 
ftowed thereon, which will conftantly make the berries 
large, and the juice rich. 

The red currant is preferable to the white, as yielding 
richer juice, and in much greater quantity. 

Take the moft luxuriant {lips or fhoots of a year’s growth, 
fet them in the ground about eight inches deep, and not 
lefs than twenty-four diftant from each other; thefe never 
fail of taking root, and generally begin to bear in two 
years. For the reft, let them from time-to time be treated as 
efpaliers, (but not againft a wall) obferving to keep the 
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roots, efpecially in the {pring of the year, free from fuck- 
ers and prafs. 

This treatment is the more neceflary, in that the good- 
nefs of the wine in a great degree depends on their having 
the full benefit of the fun and air, to maturate and give the 
berries a proper balfamic quality, by exhaling a due pro- 
portion of their acid watry particles. 


The Receipt for making CURRANT WINE. 


GATHER your currants when full ripe, which will 
commonly be about the middle of July; break them well 
in a tub or vat (we have a mill conftructed for the purpofe, 
confifting of a hopper, fixed upon two lignum vitz rol- 
lers), .prefs.and meafure your juice, add two thirds water, 
and to each gallon of that mixture (z. ¢. juice and water) 
put 3lb. of Mufcovado fugar, (the cleaner and drier the 
better, very coarfe fugar, firft clarified will do equally well) 
ftir it well till the fugar.is quite diflolved, and then tun 
it up. It you can poffibly prevent it, let not your juice 
ftand over night, as it fhould not ferment before mixture. 

Obferve, that your cafks be fweet and clean, and fuch 
that never have had either beer or cyder in them, and if 
new, let them be firft well feafoned. 

Do not fill your cafks too full, otherwife they will work 
out at the bung, which is by no means good for the wine; 
rather make a proportionable quantity over and above, 
that after drawing off the wine, you may have a fuffi- 
ciency to fill up the cafks. 

Lay the bung lightly on the hole, to prevent the flies, 
&c. from creeping in. In three weeks or a month after 
making, the bung hole may be ftopped up, leaving only 
the vent hole open ’till it has fully done working, which 
generally is about the latter end of O@tober. It may then 
be racked off into other clean cafks, if you pleafe, but ex- 
perience feems to favour the letting the wine ftand on 
the lees ’till fpring, as it thereby attains a ftronger body, 
and is by that means in great meafure divefted of that {weet 
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Iufcious tafte, peculiar to made wine; nay, if it is not 
wanted for prefent confumption, it may, without any da- 
mage, ftand two years on the lees. 

When you draw off the wine, bore a hole an inch at 
leaft above the tap hole, a little to the fide of it, that it 
may run clear off the lees. The lees may either be diftilled, 
which will yield a fine fpirit, or filtered through a Hippo- 
crates’s fleeve, and returned again into the cafk. Some 
put in the fpirit, but I think it not advifable. 

Do not fuffer yourfelves to be prevailed on to add more 
than one third of juice, as above prefcribed, in hopes the 
wine may be richer, for that would render it infallibly hard 
and unpleafant, nor yet a greater porportion of fugar, as 
it would certainly deprive it of its pure vinous tafte. 

By this management you may have wine, letting it have 
a proper age, equal to Madeira, at leaft fuperior to moft 
wines commonly imported, and for much lefs money.. 

In regard to the quantity of wines intended to be made, 
take this example, remembering that 12 |b. of fugaris equal 
toa gallon of liquid. 

For inftance, fuppofe you intend to make 30 gallons 
only, then there muft be, 

§ gallons of juice, 24 gallons of mixture, 
16 of water, 3 multiplied by: 


24 gallons of mixture 12) 72.pounds of fugar, equal to 
6 gallons produced by fugar 6 gallons of liquid. 


30 gallons. ’ 

And fo proportionably for any quantity you pleafe to 
make. 

The common cyder prefles, if thoroughly clean, will do 
well in making large quantities, the fmall hand-fcrew 
prefs, is moft convenient for fuch who make lefs. 

N. B. An extraordinary good fpirit, for medicinal and 
other ufes, may be diftilled from currant juice, by adding 
a quart of melafles to a gallon of juice, to give it a proper 
fermentation. 
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Extracts ofa LETT ER from Dr. Lorimer, of Weft- 
Florida, to Hucu Wi.tiiamson, M. D. Read before 
the Society, 21ft April, 1769. 


HEN Iread the plan for enlarging your Society, 

one part of it particularly called to my mind an 
introdution to the conclufion of the modern part of the 
Univerfal Hiftory, wherein the geography of this globe is 
confidered in a new light, with a view to difcoveries. In 
that article it is obferved, that the lines which meafure the 
greateft length of the old and of the new continents are 
nearly equal, and that they incline to the equator in the 
fame angle, but in oppofite diretions. It is farther re- 
marked, that each of them divide their refpective conti- 
nents into two tracts of land almoft of the fame fuperficial 
contents, and that thefe continents feem fixed by nature 
as acounterpoize toone another. Your Society take notice 
of the fimilarity between the eaft fide of the old continent, 
and the eaft fide of the new, in vegetable produGiions, &c. 
and vice verfa. Now let me contribute one proof of this 
propofition amongft many others. The odoriferous fkim- 
mi of japan is a native of Weft-Florida. Our agent is a 
great naturalift, and particularly intent on procuring f{pe- 
cimens of this plant. I hope in a little time to be able to 
give you and him a pretty fatisfactory account of it. We 
have a variety of fhrubs, with aromatic and odoriferous 
bark. I am really of opinion that the common plants have 
a more exquifite flavour in this climate than in other coun- 
tries. There isa kind of farfaparilla, which anfwers the 
intention, but I queftion, whether it would fell well at firft. 
We have fnake-root and many other medicinal plants, and 
Ido not doubt but fome articles, may be difcovered which 
are yet unknown in the Materia Medica. There is a beau- 
tiful kind of bean, which fome of our failors having eat 
of, were furprized with a vomiting and purging, juft as 
another crew were by eating poke for fallad. There is like. 
wife a plant of the pea kind, faid to be ufed by the Indians 
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as an univerfal remédy in venereal cafes. I hope foon to 
be better acquainted with thefe things : Though I am forry 
to fay that I am no great botanilt, nor have we any man 
of eminence in that way. Here is certainly a great field 
to employ naturalifts. Minerals, efpecially iron, we have 
in abundance. I have a very good natural magnet, found 
within fix miles of this town. There is an excellent 
chalybeat water juft by, it’s elaftic fpirit has driven the 
cork out of the bottle which contained it. The country 
is full of navigable rivers, and runs of the fineft frefh wa- 
ter. About Mobile and at the fwampy mouths of fome 
rivers, it muft be a little unhealthy, but it is far from be- 
ing fo bad as has been imagined. In April 1765, when 
I was notified as furgeon to the forces here at the war 
office, I unluckily Cee the fate of our troops 
which were then to be fent out. It is now evident that it 
was mifcondué entirely that ocafioned the lofs of fo many 
foldiers and fubje&s. Iam juft making outa ftate of the me- 
dical conftitution ofthisclimate; asanintrodu€tion to which 
I have given a fhort general account of the fituation of 
the country and the temperature of the air; for which laft 
purpofe I have taken the height of the thermometer gene- 
rally three times every day for one whole. year, and I have 
noted all the extraordinary variations for almoft three 
other years. Nothing elfe could give an idea of a climate, 
where the thermometer will rife or fall fome times 20 de- 
grees in a few hours, and at other feaions not 2 in many 
days, the extremes being at leaft from 17 to 98 degrees of 
Farenheit’s fcale. Your fociety obferve, that on the eaft 
coaft of North-America and of China, the north-weft 
winds are cold and piercing, the fouth-weft warm and dry, 
the north-eaft cold and wet, the fouth-eaft wet but warm; 
and that the cafe is different on the weft coaft of Europe 
and at California. Now on this coaft, which is neither 
the eaft nor weft fide of a continent; in winter the fouth- 
erly winds are warm and moift, the northerly cold and 
dry: In fummer we have the daily fea breeze from the 
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South,-and in the night or morning a refrefhing gentle 
land wind from the north, The fky in this country is re- 
markably ferene, efpecially when the winds are northerly. 
A thought juft firikes me, that, according to the forego- 
ing fimilarities, our coaft fhould refemble that of Perfia 
from the river Indus to the gulph of Ormus, but as there 
is no Miffifippi on that coaft, we may compare the mouths: 
of that river with thofe of the Ganges, and the country 
about Bengal, to that of New-Orleans. The Spanifl» 
main, as we call it, fhall be Arabia, and Spirito Sanat, in 
Eaft-Florida, may reprefent Madrafs. However, to re— 
turn to what we know of our own fituation. The gulph 
of Mexico may be confidered as one great whirlpool. 
The general courfe of the waters in the great oceans, as 
well as the current of the air within and near the torrid 
zone, being from eaft to weft; the force of the atlantic 
comes upon the Weft-India Iflands, and the lengths of 
thefe iflands are in that direCtion. When the waters get 
into the great Gulph, they are obftructed every where, 
and as it were turned round by the land, the greateft ve- 
locity of this great body of water will be towards the E- 
quator, and it muft get out where it meets with the leaft 
refiftance, that is on the fide towards the Pole, and there 
it forms the ftrong current or paflage, called the Gulph of 
Florida. . The natural courfe therefore of the waters on 
our coaft, fhould be from Weft to Eaft; but here there 
are frequent currents which are very irregular, depending 
moft probably on the winds, but feldom on that which 
blows onthe fpot. By the general law of the tides, there 
fhould be flood for one {ix hours, and ebb for the fix fol- 
lowing nearly, but here an ebb-tide will continue: for eigh- 
teen or twenty hours, and the flood only four or fix, et 
vice verfa. A foutherly wind always rifes and keeps up 
the waters in our bays, and the northerly winds almoft 
empty them, yet it muft be allowed that thefe ebbs and 
floods are not equable during this continuance, for upon 
accurate obfervation there is a tendency to two ebbs and 

as 





323 REMARKS on Tus CLIMATE, Sc. 


as many floods every twenty-four hours, though they are 
overpowered by the winds or currents. The entrance of 
our bays and rivers are defended as it were by a fhallow 
or fand bank, which forms a bar farther out towards the 
fea, than is ufual in Europe; the depth on the bars is not 
at all proportional to that within the rivers: All the rife 
on the bars is about a foot while in the bays it is almoft 
three. The mouths of our rivers are frequently divided 
into different channels by a kind of fwamp covered with 
reeds, and all this is moft probably occafioned by a kind 
of conflict between thefe currents, and the rifing of our 
rivers at certain feafons of the year. There are no 
dangerous fhoals on this coaft, unlefs you fall too far to 
the eaftward about Cape-Blaze, or St. George’s Iflands. 
The latitude of the Cape being the moft foutherly land 
in Weft-Florida is about 29°. 40’. and from thence 
to the entrance of Sanéta Rofa bay, which is in 30°. 30! 
the land gradually declines to the North. From Sanéa 
Rofa to the entrance of Mobile Bay in lat 30°. 17’ it falls 
again to the fouthward; and from Mobile Bay to the en- 
trance of the lakes it is nearly Eaft and Weft. There is 
no fuch thing as recommending any map of this coun- 
try. Bellin, and fuch as have copied from him, give fome 
refemblance of the coaft, but they are all erroneous, and 
that in very material articles. If Mr. Gauld’s furveys are 
not foon publifhed, he will poffibly fend a copy of them 
for your Society, but he is juft now fo engaged that he 
cannot fet about fuch a work. Thus far I think it necef- 
fary at prefent to inform you from his papers; that the bay 
of SpiritoSanéto is fufficient for firft rate thips, but that is 
in Eaft-Florida. The harbour of Penfacola will only admit 
fuch as draw 21 feet water, though that is fufficient for 50 
or 60 gun fhips, and there is a road fted lately difcovered 
behind the chandeliers, which is much more commodious 
than that at Ship Ifland in its neighbourhood; it will admit 
veffels of any fize, and is fheltered from all winds except 
the North and North-Weft, in which cafes they can eafily 
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put to fea, and make for Penfacola or Spirito Sando, if 
neceflary. The bay of St. Jofephis not unlike that pub- 
lithed by Jeffereys, it has 18. feet water good, fine anchor- 
age, and would bea moft advantageous fituation for a 
fithery, falt pans, &c. The bay of St. Andrew juft ad- 
jacent is as much larger as it is unlike to any thing yet 
publifhed, it extends from South-Eaft to North-Weft, and 
is a moft commodious habour for veflels of 13 feet draught. 
The bay of Sancta Rofa is ftill more extenfive;. it lies from 
South-Weft to North-Eaft, but can eafily anfwer for the 
Penfacola pettiaugers, which by the long channel within 
the ifland, and the river which falls into the head of the 
bay, and extends North Eaft almoft to the Lower Creek 
Nation, may trade withthe Indians. The lands upon-this 
river at fome diftance from the bay are good, but all along 
this coaft there is little. elfe than a fandy beach and pine 
barren. But for a defcription of the rivers Miffifippi, 
Pearls, Pafcogoula, the Tombechy, and Albama, which 
fall into the bay of Mobile, the bay and river of Perdido, 
juft contiguous to Penfacola,. the Scamby,. and fo forth, I 
refer you entirely to. Mr. —, who is a much: better 
judge than | am of the advantages which may be made of. 
their produce,. &c. 

I fhall fend you a defcription of an univerfal magnetic 
needle; It gives the variation and dip at the fame time, 
the laft of which I prefume with more accuracy than any 
yet extant. It anfwers in all parts of the world, without 
the addition or alteration of any poife, fuch as our beft com- 
paffes now have. A collection of American magnetical 
obfervations is much. wanted; with the courfe of the line: 
of no variation in-land, and the dip, which I imagine will 
be found greater than in the fame latitudes‘on the European: 
fide. The farther to the North and Weft, that the obfer- 
vations could be made the better. This was a fubje& 
which I had defpaired of ever feeing reduced to any kind: 
of regularity, but I am-now well fatisfied that it may. I 
have great expeCtations from the plan.of your Society;.and 
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fhall make it my bufinefs to prepare fomething or other, 
by the time I can expec to have the favour of a few lines 
from you. I moft fincerely with you fuccefs, and am, Sir, 


Your moft obedient 
Humble Servant, 


J} LORIMER, 
Penfacola, Fan. 7, 1769. 
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A Catalogue of fuch FOREIGN PLANTS as are worthy of being encouraged in onr American Colo- 
nies for the purpofes of Medicine, Agriculture, and Commerce. 


[From a Pamphlet by JOHN ELLIS, F.R.S. Prefented by the Honorable THOMAS PENN, £/z. 
to the American Philofophical Society, through the bands of SAMUEL POWELL, Ef. ] 


To avoid ‘confufion in the botanical names, both the generical and fpecific, or trivial names of the plants, 
are fet down, with the page referred to in the celebrated Linnaus’s fecond edition of bis {pecies of plants. 
Other authors of the beft authority are mentioned, where Linnaus is filent. 


Latin Names. \2dEd.L.Sp.| Englifb Names. Obfervations. 
Rubia Peregrina | p. 158 Turkey Madder |The fititisfuppofedto bethe fame that is now 
Rubia Tin¢torum| p. 158 Dyers Madder* cultivated in Smyrna for a crimfon dye. 
Quercus Suber p- 1413 ‘ork-bearing oakjGrows in the fouthern parts of France, Spain, 
and ‘Portugal. 
Quercus ARgilops| p. 1414 [Avellanea or Va-|The cups of the acorns, which are very large, 
lenida oak ufed here in dying, grow in Greece and 
Natolia, particularly in the ifland of Zia 
in the Archipelago, where 'Tournefort 
fays they gather in one year 5000 Cwt. 
Quercus Gallifera| Parkinfon, |Gal(-bearing oak |Galls from Aleppo and Smyrna. This oak 
1386 is not yet known in’England: The acorns 
may be brought over in wax, and fent to 
the Floridas, Georgia, and South-Carolina. 
Carthamus Tinc-jLin.Sp. 1162,Saffower Much ufed in dying, grows in Egypt. 
torius 
Rhamnus cathar-[Tournft. 593:Buckthorns that |Ufed by painters and dycrs; both thefe plants 
ticus minor preduce yellow} produce berries fit for this purpofe. 
Rhamnus SaxatilisLin. Sp. 167 1)berries of Avignon 
Olea Europea p- II Olives of fevera] |For oil; thefe grow in France, Spain, and 
varieties Italy. Young plants and ripe fruit of the 
French and Spanifh forts, may be brought 
from thence. 
Sefamum Orien- | p. 883 Oily grain Propagated in the Levant for oil, which does 
tale not foon grow rancid by kecping. 


* This plant is a native of the warmeft parts of Europe, and is better calculated for the 
climate of the Floridas than either of Holland or England, where it is cultivated; but princi- 
pally in the former from whence we are chiefly fupplied with this valuable dye. ‘The chemifts 
fay, and with reafon, that the warmth of the climate exaltsthe colour. If fo, it may be well 
worth the attention of the public to encourage the planting of fo valuable an article of com- 
merce in a climate and foil thee feems fo much better adapted to it, where the land is cheap, 
and where vegetation is fo much quickerand more luxuriant; and while we encourage the growth 
of it in our colonies, we may have the advantage of manufacturing this valuable commodity 
at home, for which at prefent we pay fums f{carcely credible, to the Dutch. 
Latin 
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Latin Names. pd Ed. L,Sp. 
Goffypium herba-[ p. 975 
eum 


Obfervations ; 
th thefe kinds of annual cotton are arly 


c nual cotton fown in Turkey, and would grow we 
Goffypium hirfu- in the warm climates of North America, 
tum as the Floridas, Georgia, Carolina, and 
Virginia. 
Salfola Soda P- 323 efe kinds of [Thefe are fown yearly in fields near the fea in 
Salfola Sativa an glaffwort for Ba-| Spain, for making Barilla, for foap, glafs, 
Chenopodium P- 325 rilla &e. 
maritimum 
Ceratonia Siliqua] p. 1513 Locuft tree, or St.| The pods are excellent food for hard-working 
John’s Bread cattle, and ufed for this purpofe on the fea- 
coaft of Spain, where they are eafily pro- 
pagated from feeds or cuttings. 
Piftachia Vera p- 1454 Piftachia-tree hey are propagated about Aleppo, where 
the female or fruit-bearing ones are in- 
. grafted on ftocks raifed from the nuts. 
ee Pp- 1455 Chio Turpentine [This kind of turpentine is ufed in medicine. 
us tree 
Piftachia Lentif-| p. 1455 Mattick-tree Gum maftick from the ifle of Scio; as this 
cus tree, commonly called Lentifcus, is doubt- 
ed to be the genuine Mattick-tree, feeds of 
the true kind may be procured from the 
ifle of Scio. 
* Styrax Officinale p. 635 um Storax tree |This tree grows in Italy, Syria, and India; 
but the warmer climates yield the beft gum. 
Convolvulus p- 218 Gum Scammony ‘Seeds of the Plant, from whence this excel- 
Scammonia lent drug is procured, were fent into Eng- 
land about 20 yearsago, from Aleppo, by 
the late Dr. Alex. Ruffel: It bears this cli- 
mate very well, and produces feed in hot 
fummers; but requires the warmer cli- 
matesof Carolina, Georgia and the Flo- 
ridas, to make the gumrefin that flows 
from it a beneficial article of commerce. 
It isfo frequently adulterated in Turkey, 
that, in order to have it genuine, it is wel] 
worth propagating in our colonies. 
Papaver Somni- | p. 726 rue Opium Popj-Thisis recommended tobe fown in our fouth- 
ferum Py ern colonies of North-America, for the 
fake of obtaining the opium pure. ¢ 
Caffia Senna p> 539 Alexandrian his crows in Upper-Egypt, and is brought 
purging Senna | fromthenceto Alexandria; it would not 
be difficult to procure the feeds of this 
ufeful drug. 
Croton Sebiferum} p. 1425 This plant grows in moift places in China, 
i and isof great ufe in that country. 
Rheum Palmatum) p- 52% ° {True Rhubarb [The feed of this plant was brought to Eng- 
land about five yearsago, by Dr. Mounfey, 
| | F, R,S. from Mofcow, and appears by ex~ 
periment 


* There_is a refinous juice, which by age, hardens intoa folid brittle refin, of a pungent, 
warm, balfamic tafte, and very fragrant fmell, not unlike the ftorax calamita, heightened with 
a little atfibergris, which is ere from the Styrax aceris folio of Ray, or Liquidambar Sty- 
raciflua of Linnzus, Spec. lant. 1418, which grows in perfection in the Foridas. This, Dr. 
Lewis, in his Materia Me ica, p. 353, fays, might be ap: lied to valuable medicinal purpofes. 

The i’rench, in Du Pratz’ hiftory of Louifiana, {peak with rapture of its healing qualities, and 
the high efteem it is in among the Indians of Florida, on account of it’s infinite virtues: It is 
known to the Englith by the name of the fweet gum-tree, and to the French by the name of 
Copalm. This is well worth the attention of the College of Phyficians, as we can have it ge- 
nuine, whereas the Storax from the Eaft is often adulterated. 

t The feed of this fpecies of poppy is recommended by a phyfician of great eminence as pro- 
Pe for the fame p es in medicine as {weet almonds are ufed. It is obferved not to have the 

eaft degree of a narcotic quality in it. 


Voz. I. 7? Latin 
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periment to be the genuine true Rhubarb 


of the fhops, and isa moft valuable ac- 
quifition to this country, as it will grow 
well in a deep rich foil, inclining toa iandy 
or gravelly loam, but not intoo wet a fitu- 
ation, and may be cultivated both here and 
in North-America Mr. Inglifh has raifed 
this plant with fo much fuccefs at his coun- 
try houfe at Hampftead, as to be able not 
only to produce fome excellent good rhu- 
barb, but afufficient quantity of ripe feed to 
make a large plantation; and at the fame 
time has moft generoufly beftowed a great 
deal of feed to be fent to our American co- 
lonies, where, no doubt, but it will prove 
in a few years a moft beneficial article of 
commerce. 

Calamus Rotang | p. 463 reefortsofGumjr. From a kind of cane in the Eaft-Indies. 

PterocarpusDraco p. 1662 Dragon, or Dra-} 2. From Java and‘Surinam. 3. From the 

Dracena Draco Lin. Syft. x gon’s blood. Canary and Madeira iflands. 

12 p. 24 

Dolichos Soja = |Lin. Sp. 1023 A kind of kidbean/Ufed for making Soye* or Indian Ketchup. 

called Daidfu See Kemp. Ameenitat. 

Laurus Caflia p- 528 Caffia Lignea tree|Grows in Sumatra. 

Laurus Cinamo-] p. 528 Cinnamon tree in Ceylon, Guadaloupe, and in moft of our 

mum newly ceded iflands. 

Laur. Camphora | p. 528 Camphiretreef [In Japan, and in Sumatra, now in England in 
the green houfes about London. It will 
grow freely where oranges and lemons do. 

Cycas Circinalis | p.1658 (SagaPalmtree [In Java, and the warmeft parts of the Eaft- 
Indies. 

Amyris Gilead- |Lin. Mant. \True balm of Gi-|Lately difcovered in Arabia by Dr. Forfkall,. 

enfis 165 lead tree ¢ and defcribed by Dr. Linnzus in a late dif- 

fertation. 
Arundo 
* The method of preparing Eaft-India Soye, or India Ketchup. 

‘Take acertain meafure, for inftance a gallon, of that fort of kidney-beans, called Daidfu by 
the Japonefe, and Caravances by the Europeans; let them be boiled till they are foft; alfo a 
gallon of bruifed wheat or barley, (but wheat makes the blackeft Soye) and a gallon of com- 
mon falt. Let the boiled caravances be mixed with the bruifed wheat, and be kept covered 
clofe a day and a night in a warm place, that it may ferment. Then put the mixture of the ca- 
ravances and wheat, together with the gallon of falt, into an earthen veffel, with two gallons 
and an half of common water, and cover it up very clofe. The next day ftir it about well with 
a battering machine or mill (Rutabulum) for feveral days, twice or thrice a day, in order to 
blend it more thoroughly together. ‘This work muft be continued for two or three months, 
then ftrain off and prefs out the liquor, and keep it for ufe in wooden veffels; the older it is the 
clearer it will be, and of fo much more value. After it is prefled out, you may pour on the 
remaining mafs more water, then ftir it about violently, and in fome days after you may 
prefs out more Soye. 

+ The camphire from Sumatra is greatly preferable to that of Japan; we are not certain whe- 
ther it is from a different {pecies of tree, but it feems well worth inquiring into, as the effects 
of proportionable quantities in medicine are furprizingly different, perhaps it may be owing te 
the great difference of heat in the climates. . 

¢ We have in the ifland of Jamaica, a fpecies of tree of this genus, called by Lingus Amyris 
Balfamifera. See Species Plantarum, p. 496. Sir Hans Sloane, in his hift. of Jam. vol. UI. 
p- 24, calls this tree Lignum Rhodium, from the odoriferous fmell of it’s wood when burnt 
which it diffufes a great way; for which reafon he believes it to be the tree that afforded the 
agreeable {cent which Columbus perceived on the South fhore of Cuba, upon the difcovery of 
that ifland, as is mentioned by feveral hiftorians. Dr. Pat. Browne, in his hiftory of Jamaica 
p- 208, calls this tree white candlewood, or rofewood, and commends it much; he ays it is 
very refinous, burns freely, and affords a moft agreeable fmell; and that all the parts of this 
tree are full of warm and acromatic particles. Quere, Whether it is not worth while to ex- 
trac&t the balfam, as it agrees fo near in character and genus with that moft valuable drug the 
balfam of Mecca 
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Arundo Bambo 


p- 120 


Anacardus Orien- Kempffer 


talis 


‘Thea 


Gardenia Florida 


Magnifera Indica 


Morus papyrifera 


Cinchona Offici- 
nalis 


Dorftenia Con- 
trayerva 

Smilax Sarfapa- 
rilla 


Copaifera Offici- 
nalis 

Toluifera Balfa- 
mum 

Hymenea Cour- 
Varil 


Jalapium Offigi- 


narum 


Amen. 
P- 793 


P- 734 
P+ 395 


Dale 183 


ad Ed.L. Sp.J Englifs Names. 


he True Bamboc 
cane 
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Obfervations. 
f great ufe in China, and might be alfo in 
our American iflands.* 


Siam varnith tree | Che fruit of this is the Malaca bean, ormark- 


called ‘Tonrack 
by the Japonefe 


Tea 


Umky of the Chi-/Ufed in dying fcarlet in China. 


nefe 


Eaft-India Mango 
tree 


From Japan and China. 


ing nut, and the Oriental Anacardium of 
the fhops. This is the common varnith of 
the Eaft-Indies, as defcribed by Kempffer. 
This tree is unknown to the botanifts. 


See Kzmpffer’s 
Ameznitates, p. 60. 

The pulp 
that furround the feeds, gives in warm wa- 
ter a moft excellent yellow colour, inclin- 
ing to orange. See Phil. 'Tranf. Vol. 52, 
p. 654, where there is an exact figure of it. 
his excellent fruit is much efteemed in the 
Eaft-Indies, and it is faid there isa tree of 
it now growing in the ifland of Madeira. 
By the defcription which Dr. Solander gives 
of this fruit, at Rio Janeiro in Brazil, it is 
not fo good as the Eaft-India fort. 


Paper Mulberry |Ufed for making paper in China and Japan. 


tree 


See Kemp. Ameenit. p. 467. This has 
been fome time in the Englifh gardens. 


efuits Bark tree {Thisgrows at Loxa, in the province of Peru; 


and could it be obtained fo as to be culti- 
vated in our American iflands, would be of 
infinite advantage to us. 


Contrayerva root |[his grows in New-Spain, Mexico, and 


Peru. 


arfaparilla root jit is brought from the Bay of Campeachy, 


and the gulph of Honduras, where it grows 
in plenty, and might eafily be propagated 
in Florida. 


Balfam Copaiva |{n Brazil, and Martinico. 


tree 
Balfam Tolu tree [This tree grows near Carthagena, in South- 


he Locuft or 

Gum Copal tre 
for the fineft 
tranfparent var 
nifh 


rue Jalap 


America. 


This tree is known to pos the true Gum 


Copal, and thatthe difference between this 
and Gum Anime, may be owing to foil 
and heat of climate; it grows wild in our 
American iflands, the Mufquito Shore, 
and in Terra Firma. 
his plant is fuppofed by fome to be a kind 
of Bindweed or Convolvulus, that grows 
near Mexico; by others it is thought to 
be a fpecies of Marvel of Peni. As we 
are uncertain of thegenus, it is well worth 
enquiring into, as a moft ufeful drug, in 
order to propagate it in our colonies. 

Bixa 


* The French had brought this moft ufeful plant from the Eaft-Indies to their Weft-India 


Hlands: A few roots have been got from thence to Grenada, and will perhaps in time become 
familiar in our iflands. But too much pains cannot be taken in the propagation of this plant, 
as it’s ufes are manifold and extenfive, both in building, and all kindsof domeftic inftruments. 

+ It is afferted by fome people, that the green tea and the bohea tea are two different fpe- 
cies, but without foundation; they are one and the fame fpecies. It is the nature of the foil, 
the culture, and manner of gathering and drying the leaves, that makes the difference; for 
take a green tea tree and plant itin the bohea country, andit will produce bohea tea, and fo the 
contrary. This is a fact attefted by gentlemen now in London, that have refided many years 
in China, and who have had great experience in this article. 
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Bixa Orellana 


Mimofa Senegal 
Mimofa Nilotica 


Ficus Sycomorus 


Ficus Carica 


Vitis Apyrena 


Fraxinis Ornus— 


Amygdalus Com- 
munis 
Capparis Spinofa 


PunicaGranatumt 


Lichen Roccella 


Ciftus Ladanifer 
Subon Galbanum 
Paftinaca Opopo 
nax 
Amomum Carda- 
momum. 
Curcuma Longa 


Cucumis Coly- 
cinthis F 
Gentiana lutea 


ad Ed. L. Sp. 


Englif> Names. 
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Obfervations. 


rnotto, fordying|This grows in all the warm climates of Ame- 


um Senegal tree 
um Arabic 


rue Sycamore o 
Zacheus 


rinthian grapes 
Calabrian Mann 
Ath * 


. ‘anary 
weedor Orchell 


his grows in E 
In Egypt, from whence the feeds may be pro- 
enol. 


Figs grow in 


rica. The French cultivate it, but what 
the Spaniards fend is much richer in co- 
lour, and more valuable. 

pt, and in Sene 


his is reckoned the moft durable timber we 
know. ‘The repoiitories of the Mummies 
tound in Egypt are made of this timber. 

e greateft perfection in Caro- 
lina, and would become a valuable trade 
if they had the method of curing them as 
in Turkey. 
he cuttings of this vine might be procured 
from Zant. 
his is worth trying in our fouthern colonies, 
where the heats are violent in the fummer. 
It is common in our nurfery 
hefe would grow to great perfection in our 
aoe colonies. ky fo 

is fhru uires a roc il to grow in, 
as it is het Marfeilles and Toulon, 

is tree would thrive extremely well in our 
fouthern provinces, and yield a profitable 
article in their bloffoms. Plants of this 
kind are to be bought from moft of our 
nurfery men. 

is poflible this valuable plant may be found 
in our American iflands, as well as in the 
Canaries and Cape Verd iflands. 


um Labdanum [In Spain and the Archipelago, 


um Galbanum 


bitter apple 


In Ethiopia. 
In Sicily. 


In the Eaft-Indies. 


Gentian in the Alps, Apennines, and enees. To 
be had of the nurfery —s 

In China, and in New Spain. 

in Egypt. 


Gambogia Gutta | p. 728 In the Eaft-Indies. 

QuercusCeccifera} p. 1413 ‘ About Marfeilles and Toulon. 

Myrrha Offic. Dale. 325 In Abyflinia. The charaéters of this plant 
and the five following, are not yet known 
to the botanifts. 

Benzionum Offic.|Dale. 303 um Benjamin [in Sumatra and Java. 

Ammoniacum {Dale. 119 zum Ammoni- |{n Africa. 

Offic. acum 

Balfamum Peru-|Dale. 337 {Natural Balfam of}(n Peru. 

anum Peru 


Similax China 
Pimpinella Anif- 
um 


1459 hina root 
-379 nife feeds 


2 UP TP P PP? P PP? 


Olibanum 


* There is no drug fo liable to adulteration asthis: And therefore, as it isa medicinefo fre- 
quently in ufe among perfons of tender conftitutions, efpecially young children, great care 
fhould be taken to have it genuine. 

+ The fingle flowering or fruit-bearing Pomegranate, will afford the moft etul addition 
to the fruits of our colonies, anda valuable medicine. The ripe fruit full of feeds is to be met 
with at our fruit-fhops in the winter feafon : From the feeds of fuch fruit this tree may be 
eafily propagated. 
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Frankincenfe 


Olibanum Thus}Dale. 348 
Mafculum 

Nux Mofchata Nutmegs with 
Offic. Mace * 

Caryophylus aro-|Lin. Sp. 735 {Cloves 
maticus 

Piper Nigram Pp- 40 

Garcinia Monga-| p. 635 
ftona 


ale. 302 


Pepper 
Mangofteens 


Lechee chee of China 
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In ae Upper Egypt and interior parts of 


Tica. 
In Amboyna. 
n the Molueca iflands.. 
umatra, : : 
mini 
his fruit is highly commended byall perfons 


who have been in China. 4 
ery ufeful in medicine, and worthy of our 
attention to propagate it in our Weft-In- 
dia iflands: At prefent it’s genus is un- 
known to the botanifts. 

The of this p!ant is much ufed in me- 
dicine. Kampf. 535 and 536. : 


ecacuanhaof the 
opsor Brazilian 
root 


Ipecacuanha 


Ferula Affa Fe- jLin. Sp. 356)Affla Fetida, or 
tida Devil’s dung, 
caHed Hing in 
the Malay lan- 

guage. 

* Specimens of the Nutmeg-tree in fruit from the ifland of Tobago have been lately receiv- 
ed by the Earl of Hillfborough, which his Lordfhip has fent, with fpecimens of many other 
curious plants, for the information of the public, tothe Britifh Mufeum.. They are certainly 
of the fame enus with the true nutmeg, ffibly may be impreved by cultivation; the 
mace evidently covers them, and they have all the characters and the fame lcaves with the-wild 
nutmeg tree defcribed by Rumphius, in his Herbarium Amboinenfe, publifhed by Burman. 

\| The characters of this fruit are not yet known to the botanifts. 


To this catalogue may be added liquorice, faffron, and aloes focotrina: Of the two firft we 
do not raife near a fufficiency at home for our own confumption, but are obliged to import 
thofe articles from Spain. 


The Society having thought proper to give a place: to-the 
foregoing Catalogue; it may be neceffary to fubjoin fome 
Directions, (taken alfo from Mr. Ellis’s Pamphlet, 
Jor bringing over Seeds and Plants from diftant Countries 
in a ftate of Vegetation. 


ANY valuable trees and plants, yet unknown to 

us, grow in diftant countries, particularly in the 
northern provinces of China, about the latitude of 40 de- 
grees, which would thrive well in North-America, more 
efpecially in thefe middle colonies, which lie about the 
fame latitude. But as the diftance is great, the manner 
of preferving the feeds properly, fo as to’ keep them in a 
{tate of vegetation, is an affair of confiderable confequence 
and fome difficulty. The following hints are therefore 


offered for that purpofe. 
n 
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In the firft place it ought to be carefully attended to, that 
the feeds fhould be perfe&tly ripe when they are gathered ; 
and they fhould be gathered, if poffible, in dry weather; 
afterwards they fhould be fpread thin on paper or matts, in 
a dry airy room, but notinfunfhine. The time neceflary 
for this operation will vary according to the heat of the 
climate, or feafon of the year, from a fortnight to a month, 
or perhaps two may be neceflary; the hotter the feafon, 
the lefs time will fuffice. This is to carry off their fuper- 
fluous moifture, which if confined would immediately turn 
to mouldinefs, and end in rottennefs. 

As there are two methods that have fucceeded, and put 
us in poffeffion of feveral young plants of the true tea-tree 
of China, I fhall mention them both, in order to affift the 
collector in bringing home the feeds of many valuable plants. 

The firft is by covering them with bees-wax in the 
manner explained in Phil. Tranfa& vol. tvirt. p. 75. 

It principally confifts in choofing only fuch feeds as are 
perfeétly found and ripe. To prove this, we muft cut 
open fome of them to judge what fituation the reft may be 
in, taking care to lay afide any that are outwardly defec- 
tive, or marked with the wounds of infects. When a pro- 
per choice of them is made, they fhould be wiped extre- 
mely clean, to prevent any dirt or moifture being inclofed; 
each feed then fhould be rolled up carefully in a coat of foft 
bees-wax half an inch thick: The deep yellow Englith 
bees-wax is the beft. When you have covered the num- 
ber you intend to inclofe, pour fome of this bees-wax 
melted into a chip-box of feven inches long, four broad, 
and three deep, till itis above half full; and juft before it 
begins to harden, while it is yet fluid, put in the feeds 
you have rolled up in rows till the box is near full; then 
pour over them fome more wax while it is juft fluid, taking 
care when it is cold to ftop all the cracks or chinks that 
may have proceeded from the fhrinking of the wax, with 
fome very foft wax; then put on the cover of the box, and 
keep it in as cool and airy a place as you can. 

The 
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The method of inclofing tea-feeds fingly in wax, and 
bringing them over in that ftate, has been practifed for 
fome time; but few have fucceeded, owing to the thinnefs 
of the coat of wax, or putting paper firft round them, or 
inclofing them too moift. 

To this I muft add a method that promifes fuccefs for 
bringing over plants from the Weft-Indies, and the fouth- 
ern parts of North-America, particularly Weft-Florida, the 
voyage from hence being longer than from the Weft-In- 
dies, and more attention 1s required to keep the plants in 
health, than from any other parts of our North-American 
fettlements : But as there is a good deal of difference in 
the climates of thefe places, it will be neceflary to obferve, 
that plants from the Weft-Indies fhould be put on board in 
the latter end of fpring, io as to arrive here in warm 
weather, otherwife they will be deftroyed by the cold of 
this latitude; and the ever-greens, which are the moft 
curious from Weft-Florida, muft be fent in the winter 
months, while their juices are inactive, fo as to arrive here 
before the heats come on. If the plants fent from thefe 
countries were planted in pots or boxes, and kept there a 
year, they might be brought over with very little hazard; 
or even if they were firft tranfplanted from the woods into 
a garden, till they had formed roots, they might be fent 
with much more fafety. 

The fize of the boxes that will be moft convenient for 
ftowing them on board merchant-fhips, where there is very 
little room to fpare, fhould be three feet long, fifteen in- 
ches broad, and from eighteen inches to two feet deep, ac- 
cording to the fize of the young trees; but the {malleft 
will be moft likely to fucceed, provided they are well root- 
ed. There muft be a narrow ledge nailed all round the 
infide of the box, within fix inches of the bottom, to faf- 
ten laths or packthread to form a kind of lattice-work, by 
which the plants may be the better fecured in their places. 
If the plants are packed up juft before the fhip fails, it 
will be fo much the better. 

When 
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When they are dug up, care muft be taken to preferve 
as much earth as can be about their roots; and if it fhould 
fall off, it muft be fupplied with more earth, fo as to form 
a ball about the roots of each plant, which muft be fur- 
rounded with wet mofs, and carefully tied about with 
packthread, to keep the earth about the roots moift: Per- 
haps it may be neceflary to enclofe the mofs with fome pa- 
per or broad leaves (as the palmetto) that the packthread 
may bind the mofs the clofer. Loamy earth will continue 
moift the longeft. There muft be three inches deep of 
wet mofs put into the bottom of the box, and the young 
trees placed in rows upright clofe to each other, ftuffing © 
wet mofs in the vacancies between them and on the fur- 
face; over this palmetto leaves, if to be had, fhould be put 
to keep in the moifture, and over them the laths are to be 
faftened crofs and crofs to the ledges or packthreads to be 
laced to and fro, to keep the whole fleady andtight. The 
lid of the box fhould be either nailed down clofe, or may 
have hinges and a padlock to fecure it from being opened, 
as may be found neceflary, with proper directions marked 
on it to keep the lid uppermoft. There muft be two 
handles fixed, one at each end, by which means there will 
be lefs danger of difturbing the plants. Near the upper 
part of the ends of the box, there muft be feveral holes 
bored to give air: Or in making the box there may be a 
narrow vacancy left between the boards of one third of an 
inch wide, near the top, to let out the foul air; and per- 
haps it may be neceflary to nail along the upper edge of 
thefe openings lift, or flips of fail-cloth, to hang over them, 
to fecure the plants from any fpray of the fea; and at the 
fame time it will not prevent the air from pafling through. 
Boxes with plants packed in this manner, muft be placed 
where there is free air, thatis, out of the way of the foul 
air of the fhip’s hold. | 

The following method of preferving feeds from turning 
rancid from their long confinement, and the great heat of 
the climates which they muft neceflarily pafs through from 

China, 
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China, was communicated to me fome years ago by the 
celebrated profeflor Linnzus, of Upfal, in Sweden. He 
advifes, that each fort of feed fhould be put up in feparate 
papers, with fine fand among them, to abforb any moifture 
(dried, loamy or foapy earth may be tried): Thefe papers, 
he fays, fhould be packed clofe in cylindrical glafs, or 
earthen veflels, and the mouths covered over with a blad- 
der, or leather tied faft round the rims: he then direéts 
that thefe veflels, with the feeds in them, fhould be put into 
other veffels, which fhould be fo large, that the inner veffel 
may be covered on all fides, for the {pace of two inches, 
with the following mixture of falts. Half common culi- 
nary falt; the other half to confift of two parts of falt- 
petre, and one part of fal-ammoniac, both reduced to a 
powder, and all thoroughly mixed together, to be placed 
about the inner veflel, rather moift than dry. This he 
calls a refrigeratory; and fays it will keep the feeds cool, 
and hinder putrefaction. Perhaps if {mall tight boxes, or 
cafks or bottles of feeds were incloied in cafks full of falts, 
it might be of the fame ufe, provided the falts do not get 
at the feeds; and as fal-ammoniac may not be eafily met 
with, half common falt, and the other half falt-petre, or 
common falt alone, might anfwer the fame end. But it 
would be very neceflary to try both methods, to know 
whether the latter would anfwer the purpofe of the form- 
er, as it would be attended with much lefs trouble, and 
might prove a ufeful method to our feedfmen, in fending 
feeds from hence to thofe warm climates. 

The fmalleft feeds being very liable to lofe their vege- 
tative power by long voyages through warm climates, it 
may be worth while to try the following experiment up- 
on fuch kinds as we know for certain are found. Dip 
fome fquare pieces of cotton cloth in melted wax, and 
while it is foft and almoft cold, ftrew the furface of each 
piece over with each fort of {mall feed, then roll them up 
tight, and inclofe each roll in fome foft bees-wax, wrap- 
ping up each of them in a piece of paper, with the name 

Vo.. I. Uu of 
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of the feed on it; thefe may be either furrounded as before 
with falts, or packed without the falts, in a box, as is 
moft convenient, 

There are many feeds, which we receive both from the 
Weft-Indies and the fouthern parts of our North-American 
colonies, as South-Carolina, Georgia, &c. which the gar- 
deners find very difficult to raife here, unlefs the following 
method is purfued. Divide a box, according to your 
quantity and forts of feeds, into feveral fquare partitions; 
then mix the feeds with loamy earth and cut mofs, and 
put each fort into its feparate cell, filling it up to the top : 
The earth and mofs muft be rather inclining to dry than 
wet; then nail the lid down very clofe on your box, keep- 
ing it in an airy fituation. If the voyage does not exceed 
two months, they will arrive in good order in the fpring; 
and, though many of them may begin to germinate, yet, 
if they are fown direétly, they will fucceed much better 
than thofe that are brought over in papers, as is well 
known to our moft curious gardeners. Seeds of the nut- 
meg-tree from Tobago, the cinnamon-tree, the cocoa or 
chocolate-nut, and Avocado pear, muft be brought in this 
manner. Seeds of all the forts of magnolias, flewartias, 
chionanthus, and many others from South-Carolina, will 
fucceed better this way, than any other method we yet know. 

The feeds of many of the {mall fucculent fruits may be 
brought to England from very diftant parts, by preffing 
them together, fqueezing out their watery juices, and dry- 
ing them in {mall cakes gradually, that they may become 
hard; they may be then wrapt upin white writing paper, 
not fpongy, as this is apt to attract and retain moifture; 
but I believe it will be found, that a covering of wax will 
be better than one of paper. 

The Alpine ftrawberry was firft fent to England in a let- 
ter from Turin to Henry Baker Efq; F. R. S. by preffing 
the pulp with the feeds thin upon paper, and letting it dry 
before they were inclofed. The paper mulberry from 
China was brought hither about the year 1754, much in 
the fame manner. Thefe 
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Thefe hints may prompt us to try the larger fucculent 
fruits; for inftance, the mangoes, lechees, and others of 
this kind: If their flefhy part, when they are very ripe, 
was brought to the confiftence of raifins or dried figs, it 
would keep their kernels plump, and in this ftate they 
might be better preferyed in wax, than by any other 
method yet known. 


LT ee a ES ESET Se ANS ARs earme ene 


An Attempt to account for the CHANGE of CLIMATE, 
which has been obferved inthe Middle Colonies in North- 
America. By HucH Wititiamson, M.D. Read be- 

Sore the Society, Auguf? 17th, 1770. 


T is generally remarked by people who have refided 
long in Pennfylvania and the neighbouring colonies, 
that within the laft forty or fifty years there has been a very 
obfervable change of climate, that our winters are not fo 
intenfely cold, nor our fummers fo difagreeably warm as 
they have been. 

That we may be enabled to account for thefe phoenomena 
it will be neceffary to take a tranfient view of the general 
caufe of winds, and the remarkable difference of heat and 
cold, that is obferved in different countries urfder the fame 
parallels. | 

Though the Sun is doubtlefs the general fource of heat, 
yet we obferve that countries are not heated in proportion 
to their diftance from the Sun, nor even in proportion to 
their diftance from the equator. ‘The inhabitants of the 
polar circles are hardly a perceivable diftance, not a twenty- 
thoufandth part farther from the Sun, than thofe between 
the tropics, yet the former are chilled with perpetual cold, 
while the others are fcorched with conftant heat. 

When the rays of the Sun ftrike the Earth in a perpen- 
dicular direGtion, they will be refleéted in the fame direc- 
tion on the particles of air through which they have pafled, 
and thus increafe their heat; a greater number of direct 
rays will alfo ftrike the earth in any given fpace, — 

when 
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when they fall obliquely; therefore, the nearer the direc- 
tion of the Sun’s rays is to a perpendicular with the fur- 
face of the earth,.the greater, cetera paribus, willthe heat 
be. Hence, countries fhould be colder the nearer they 
are tothe poles. But, 

We obferve that the air may be heated to a very differ- 
ent degree in different countries, which are in the fame 
latitude, according as they abound in rough mountains, 
fertile plains, or fandy deferts; as they are furrounded by 
land or by fea, or according to the different wind, which 
prevail in thofe countries. The temperature of Pennfyl- 
vania is very different from that of Portugal; and the tem- 
perature of England is different from that of Saxony, on 
the neighbouring continent, though they be under the fame 
parallels. In order then that we may be enabled to form 
an eftimate of the heat of any country, we muft not only 
confider the latitude of the place, but alfo the face and 
fituation of the country, and the winds which generally 
prevail there, if any of thefe fhould alter, the climate muft 
alfo be changed. The face of a country may be altered 
by cultivation, and a tranfient view of the general caufe 
of winds will convince us, that their courfe may alfo be 
changed. 

It is generally believed that moft winds are occafioned 
by the heat of the Sun. Were the Sun to ftand ftill over 
any particular part of the furface of the earth, the wind 
would conftantly blow to that place from all dire€tions. For 
the air in that part being rarified by the heat of the fun, 
would be expanded and thus become lighter, whence it 
would afcend, and the heavier air in the neighbouring 
parts would rufh in, to occupy it’s place; this too being 
heated both by the fun’s rays, and by the warm furface of 
the earth, would inftantly afcend to give place to that which 
was colder. But as the fun moves, or feems to move, be- 
tween the tropics, from Eaft to Weft, there fhould be a 
conftant current of air fetting towards the fun from the 
North, South, and Eaftward, while the current, which 

would 
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would alfo come from the Weft, is prevented or turned 
back by the fun, who moves with great rapidity on the op- 
pofite direion. The current coming from the North 
and South falls in with that from the Eaftward, and is 
prefently bent in the fame dire€tion. This conftitutes what 
feamen call a trade wind; fuch is found in the Atlantic 
and in the Great South Sea. 

Were the furface of the earth homogeneous, were it all 
covered with water, or all fmooth dry land, the eafterly 
winds would always prevail quite round the globe to fome 
diftance beyond the tropics. But the waters along the 
equator are divided by two or three confiderable portions 
of land, which retain the heat in a different manner from 
the water, and reflect the fun’s rays in very different pro- 
portions, fo that they not only ftop the eafterly current of 
air, but often change it to the oppofite dire€tion. For a- 
long the wefterly coaft of Africa, and South-America, the 
winds commonly blow from the welt. That is to fay, they 
blow from a cold furface to that which is warmer, they 
blow from the. fea in upon the land. For, 

In warm countries, or in the warm feafon of any coun- 
try, the furface of the land is warmer than the furface of 
the water. 

In cold feafons of temperate countries, the furface of 
the land is colder than the furface of the water: 

The furface of the earth being immovably expofed to > the 
fun, receives and retains the heat, and grows warmer by 
every adventitious ray; fo that a hard {mooth furface will 
fometimes become intolerable to the touch, but the heat 
does not fink deep, except in a confiderable progrefs of 
time. 

The furface of the fea is not foon heated, for the par= 
ticles which are uppermoft this hour, will prefently be 
overwhelmed by thofe which are colder, and they by others. 
in fucceffion; whence it happens, that though the furface 
of the fea will not become fo warm by a fummer’s heat as 
the furface of the earth in the fame climate, yet the heat 
will penetrate deeper, and be longer retained. Let 
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Let us transfer thefe trite and general reafonings to the 
fituation of our middle colonies, with refpeat to land and 
water. Our coaft runs nearly from North-Eaft to the 
South-Weft, fo that if the land fhould at any time be 
colder than the fea, and acurrent of cold air fhould fet 
towards the fea, it muft pafs from the North-Weft to the 
South-Eaft: But fuch winds we find generally take place 
during our winter feafon. For the Atlantic to the South- 
Eaftward, is greatly heated during the fummer feafon, 
and will not foon lofe that heat when the fun goes to the 
Southward in the winter; add to this, a very notable cir- 
cumftance, which is, that our coaft is conftantly wafhed 
by acurrent of warm water, which being driven to the 
Weft by the eafterly trade winds near the equator, is 
checked in the gulph of Mexico, and obliged to efcape to 
the North-Eaftward, to give place to the fucceeding cur- 
rent. But the furface of thefe colonies foon grows cold 
in the abfence of the Sun. Hence violent torrents of 
winds pafs towards the Atlantic during the winter feafon ; 
the colder the air is over the continent, the more violent 
will thofe North-Wefters be. 

Can we difcover any change of circumftances, which might 
reduce the violence of thofe North-Wefters, or remove 
them entirely? It is very obvious that hard fmooth fur- 
faces reflect heat better than thofe which are rough and un- 
equal; the furface of a looking glafs, or any polifhed me- 
tal, will refle& more light and heat, than the rough fur- 
face of a board. In the fame manner we obferve, that rocks 
and fmooth beds of fand refle&t more heat, than a foft 
broken furface of clay. A clear fmooth field alfo refleéts 
more heat, than the fame {pace would have done, when it 
was covered with bufhes and trees. 

If the furface of this continent were fo clear and {mooth, 
that it would refle&t fo much heat as might warm the in- 
cumbent atmofphere, equal to the degree of heat produced 
by the neighbouring Atlantic, an equilibrium would be 
reftored, and we fhould have no ftated north-weft winds: 

But 
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But we have already made confiderable approaches to this 
very period, feveral members of the Society muft have ob- 
ferved, that our North-Weft winds, during the winter fea- 
fon are lefs frequent, lefs violent and of fhorter continu- 
ance, than formerly they were. Seamen, who are deeply 
interefted in this fubje&t inform us, that in the winter fea- 
fon they have been beating off our coaftthree, four, or five 
weeks, not able to put in, by reafon of the North-We 
ers; they are now feldom kept off twice that number of 
days. It is alfo agreed, that the hardnefs of our frofts, 
the quantity and continuance of our {nows, are very une- 
qual now, to what they have been, fince the fettlement of 
this province. 

It has been objected, that the fmall alteration which the 
furface of a country undergoes in being cleared and culti- 
vated, is not equal to producing fuch confiderable changes 
of climate, as has been obferved to take place in many parts 
of the world. I fhall not fay, that a change of climate 
may not arife from other caufes than the one I have de- 
fcribed. It is very certain that the fimple folution of wa- 
ter in air will produce cold, which may be increafed by a 
{olution of nitrous falt. There are fundry other caufes, 
from which the heat of the air may be increafed or dimi- 
nifhed, yet I cannot recollect a fingle inftance of any re- 
markable chanyze of climate, which may not be fairly de- 
duced from the fole cultivation of the country. The change 
which has happened in Italy, and fome countries to the 
eaftward, within the laft feventeen centuries, is thought 
to be a ftrong objeCtion to this general rule. It is faid, 
‘ that Italy was better cultivated inthe Auguftine agethan 
‘‘ it is now; but the climate is much more temperate now. 
‘*‘ than it was at that time. This feems to contradi& the 
“© opinion, that the cultivation of a country will render the 
“* air more temperate.” 

I fhall confider this obfervation the more attentively, 
becaufe I find it has been made by an ingenious wiiter, of 
great claffical erudition.* 


It 


* See Philofophical Tranfactions, vol. 58. 





341 ON THE CHANGE or CLIMATE 


It is not to be diflembled that their winters in Italy were 
extremely cold about feventeen hundred years ago. Vir- 
gil has carefully defcribed the manner in which cattle are 
to be fheltered in the winter, left they fhould be deftroyed 
by the froft and fnow; he alfo {peaks of wine being fro- 
zen in the cafks, and feveral other proofs of fuch extreme 
cold, as would furprize us in this province. Though it 
is alfoclear, that the Italians are now as great ftrangers to 
cold and froft, as thofe of Georgia or South-Carolina. 
To account for this remarkable change, we muft go be- 
yond the narrow limits of Italy; we muft traverfe the 
face of Hungary, Poland and Germany, thofe vaft regions 
to the northward of Rome. The Germans have certainly 
made immenfe progrefs in population and agriculture, 
fince Julius Czfar with a few legions overran that coun- 
try; for notwithftanding the elegance with which Czfar 
defcribes his victories, he certainly had to contend with a 
fett of barbarians and favages, whofe country was rude 
and uncultivated as their minds. The general face of thofe 
kingdoms was covered with wild extenfive forrefts, a few 
of which remain to this day. The fmall fcattered tribes 
who occupied them, had done very little towards the per- 
feétion of agriculture. From thefe uncultivated deferts 
piercing North-Winds ufed to defcend in torrents on the 
fhivering Italian, though his own little commonwealth 
were finely cultivated. No perfon need be informed how 
numerous the nations are, who now inhabit Hungary, 
Poland and Germany, or how generally thofe regions 
are now cultivated, even to the very edge of the Baltic and 
German Ocean, fo that if the cold is greatly moderated in 
Germany, and the adjacent Northern ftates, which I be- 
lieve is generally allowed, we may eafily perceive how it 
fhould be moderated to a much greater degree in Italy, 
which being in a low latitude was only annoyed by the 
cold winds from the Northern kingdoms. For the air was 
at that time fo cold over thofe uncultivated regions, that it 
could effectually deftroy the balance in the warmer atmof- 
phere of Italy, which at prefent is not the cafe. As 
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As we might have conjectured from eftablifhed prin- 
ciples of philofophy, that clearing and fmoothing the 
face of acountry, would promote the heat of the atmof- 
phere, and in many cafes would prevent or mitigate thofe 
winter blafts, which are the general origin of cold, whence 
the winters muft become more temperate, and as facts ap- 
pear to fupport and confirm our reafoning on this fubject, 
we may rationally conclude, that ina feries of years, when 
the virtuous induftry of pofterity fhall have cultivated the 
interior part of this country, we fhall feldom be vifited by 
frofts or fnows, but may enjoy fuch a temperature in the 
midft of winter, as fhall hardly deftroy the moft tender 

lants. 

. Perhaps it may be apprehended, that as clearing the 
country, will mitigate the cold of our winters, it will alfo 
increafe the heat of our fummers; but I apprehend, that 
on a careful attention to this fubjet we fhall find, that the 
fame caufe will in thofe feafons appear to produce different 
effeéts, and that inftead of more heat, we fhall prefently 
have lefs in fummer than ufual. 

It i8 well known, that during the greateft fummer heats 
of this or any other country, the extraordinary heat of 
the atmofphere does not rife to any confiderable height. 
In the upper regiong it is perpetually cold, both becaufe 
the air in thofe parts is too far from the earth,. to be 
warmed by the heat of its furface, and becaufe the air in 
thofe regions not being prefled by fuch a weight of incum- 
bent atmofphere is too rare to be fufceptible of a great de- 
gree of heat; for the heat of the air, as of every other 
body, that is warmed by the Sun, depends not only upon 
the fimple action of the particles of light upon thofe of 
the air, but alfo upon the mutual action of the particles of 
air upon one another, which, by their elafticity, propagate 
or continue that motion, called heat, which was originally 
excited by the Sun’s rays. ‘Therefore, the rarer the at- 
mofphere is, the lefs heat will be produced therein by the 
Sun, & vice verfa. Hence we obferve, that in the warmeft 

VOL. I. Xx countries 
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countries the tops of mountains are always covered with 
fnow. Whoever will carry a thermometer on a very warm 
day to the top of an high fteeple, will find that the mer- 
cury immediately falls feveral degrees, and rifes again as 
he defcends. From this it is obvious that nothing is want- 
ing in the midft of fummer to render the country agreea- 
bly cool, but a proper mixture of the cold air which is 
above, with the warm air below. This would be effected 
by any caufe that might increafe our f{ummer winds. For 
though the fimple motion of the air does not by any means 
produce cold, yet, moderate blafts will naturally introduce 
a colder atmofphere, efpecially when they pafs over hills 
or any unequal furface, by which the equilibrium of the 
atmofphere is deftroyed, the cold air always tending to- 
wards the furface. Hence a fummer’s guft is generally 
attended by a fudden change in the temperature of the air. 
Tall timber greatly impedes the circulation of the air, for 
it retards the motion of that part which is near the furface, 
and which, from its denfity and fituation being moft heat- 
ed, becomes the general origin of fuch agitations as take 
place in the upper regions. We fhall often find it ex- 
tremely fultry and warm in a fmall field, furrounded by 
tall woods, when no fuch inconveniency is perceived on 
an extenfive clear plain in the neighbourhood. From thefe 
particulars we may conclude, that when this country fhall 
be diverfified, as it muft be in a feries of years, by vatt 
tracts of clear land, interfeted here and there by great 
ridges of uncultivated mountains, a much greater degree 
of heat being refle€ted by the plains than from the neigh- 
bouring mountains, and an eafy circulation of air produced 
on the plains; ourland winds in fummer, to fay nothing 
of thofe which come from the fea, or from the lakes, muft 
certainly be much frefher and more frequent than they 
now are, and confequently our fummer heats be more 

temperate. 
A confiderable change in the temperature of our feafons 
may doubtlefs effe& a change in the produce of our lands, 
Temperate 
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Temperate feafons muft be friendly to meadows and paf- 
turage, provided we continue to get regular fupplies of 
rain; but of this, there is fome reafon to doubt, unlefs 
our mountains, with which this country happily abounds, 
fhould befriend us greatly. The decreafe of our frofts 
and f{nows in winter, muft for many years prove injurious 
to our wheat and winter’s grain. The viciffitudes of freez- 
ing and thawing have already become fo frequent, that it 
is high time for the farmer to provide fome remedy, 
whereby he may prevent his wheat from being thrown 
out in the winter feafon. 

A confiderable change in the temperature of our feafons, 
may one day oblige the tobacco planter to migrate towards 
the Carolinas and Florida, which will be the natural re- 
treat of that plant, when the feafons admonith the Virgi- 
nian to cultivate wheat and Indian corn. The tender vine, 
which would now be deftroyed by our winter’s froft, in a 
few years fhall fupply the North-American with every 
{pecies of wine. Pofterity will doubtlefs tranfplant the 
feveral odoriferous, aromatic, and medicinal plants of the 
eaftern countries, which muft flourifh in one or another 
part of North-America, where they will find a climate 
and foil favourable to their growth, as that of their native 
country. 

Every friend to humanity muft rejoice more in the 
pleafing profpe&t of the advantages we may gain in point 
of health, from the cultivation or this country, than from 
all the additional luxuries we may enjoy, though both the 
Indies were brought to our doors. The falutary effects 
which have refulted from cleanfing and paving the ftreets 
of Philadelphia, are obvious to every inhabitant. For 
caufes fomewhat fimilar to thefe, the general improvement 
of the colonies have already produced very defirable ef- 
fe&ts. While the face of this country was clad with woods, 
and every valley afforded a fwamp or ftagnant marfh, by 
a copious perfpiration through the leaves of trees or plants, 
and a general exhalation from the furface of ponds and 

marfhes, 
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marfhes, the air was conftantly charged with a grofs pu- 
trefcent fluid. Hence a feries of irregular, nervous, bili- 
ous, remitting and intermitting fevers, which for many 
years have maintained a fatal reign through many parts of 
this country, but are now evidently on the decline. Pleu- 
ritic and other inflammatory fevers, with the feveral dif- 
eafes, of cold feafons, are alfo obferved to remit their vio- 
lence, as our winters grow more temperate. 

Since the cultivation of the colonies, and the confequent 
change of climate, has fuch effects.on the difeafes of the 
human body, and muft continue to produce fuch remarka- 
ble changes in their appearance, it is certainly the duty of 
every phyfician, to be careful to trace the hiftory of every 
difeafe, obferve the feveral changes they undergo, and 
mark, with a jealous attention, the rife of every new dif- 
eafe, which may appear on the decline of others, that fo 
he may be enabled to bring effectual and feafonable relief 
to fuch perfons, as may be committed to his care. 


| cena ccc i 
Sect. III. 
MISCELLANEOUS PAPERS. 


An account of the Eruption of VESUVIUS, in 1767, 
communicated in a letter from an Englhfh gentleman re- 
jfiding at Naples, to Joun Morcan, M. D. F.R.S. 
and Profeffor of Medicine in the College of P hiladelphia. 


Napxies, November 3, 1767. 


SIR, 


E have had a moft extraordinary eruption of Vefu- 

vius lately. As I imagine an account of the dif- 

turbance it has given us will not be difagreeable to you, I 

fhall therefore do myfelf the pleafure of communicating to 

you what I know, and have feen myfelf, of this furprifing 
phznomenon. 


The 
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The beginning of it is exaétly defcribed in Pliny the 
younger’s letter to Tacitus*. The firft alarm was taken 
from a column of black fmoke, thrown out with fuch vio- 
lence as to appear like an immenfe pine, branching out on 
all fides after a great height of trunk, when the diminution 
of the force that threw it out, allowed the air to operate’ 
by fpreading it. The whole mountain was foon wrapped 
round with utter darknefs; and it’s place was only to be 
diftinguifhed by the many ftreams of fire that were darted 
in different direCtions, and made this darknefs vifiblet. 

It appeared to me very, unaccountable at firft, but I af- 
terwards found, by the afliftance of my glafles, that thefe 
different directions were produced by the particular motion 
impreffed upon the fire, as it iflued from the feveral mouths 
which gave ventto Vefuvius. It was very extraordinary 
to obferve fome of thefe ftreams defcending perpendicularly, 
whilft others mounted upwards in a ftraight line. The 
former appearance was owing to innumerableignited {tones 
in their fall, after having been thrown from fome fuperior 
aperture, that acquired fuch velocity from their weight, 
and fuch a blending of light from their proximity, as to 
feem one impetuous torrent of fire; though on the ufual 
appearance of thefe falling ftones, they are fcattered, and 
are plainly to be diftinguifhed as feparate bodies. 

All this, as a mere obje& of fight, would rather have 
been amufing ; buta frequency of the moft terrible explofions 
made it very alarming, efpecially to me, in a houfe that 
fhakes with the leaft motion. The noife of the largeft 

cannon 


* Asit may give the curious reader pleafure to compare the above defcription with the more 
ftriking paflages of Pliny the younger’s letter, on the fame fubject, we have here fubjoined 
them. 

‘¢ Nubes, incertum procul intuentibus ex quo monte, Vefuvium fuiffe poftca cognitum eft, 
oriebatur: cujus fimilitudinem & formam non alia magis arbor, quam Pinus mendieak. Nam 
longiffimo velut trunco effata in altum, quibufdam ramis diffundebatur. Credo quia recenti {pi- 
ritu evecta, dein fenefcente eo deftituta, aut etiam pondere fuo victa, in latitudinem vanefce- 
bat, candida interdum, interdum fordida & maculofa, prout terrem cineremve fuftulerat 

Phinii Epiftol. xvi. lib. vi. 

+ Interim e Vefuvio monte pluribus locis latiflime flammz atque incendia relucebant, quo- 
rum fulgor & claritas tenebras noctis excipiebat. 

«* Jam dies alibi, illic nox omnibus noxibus nigrior denfiorque, quam tamen faces multz 
variaque lumina folvebant.”” Ibidem. 

«* Ab altero latere nubes atra & horrenda ignei fpiritus tortis vibratifque difcurfibus rupta, 
in longas fammarum figuras dehifcebat, fulgeribus ill & fimiles, & majores erant. 

Plinii Epiftel. xx. lib. vi. 
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cannon fired from the caftle, not three hundred yards from 
me, is a mere whifper to thefe explofions. My little houfe- 
hold had retreated to the rooms backward, built againft 
the hill, and I made moft of my obfervations in the door- 
way of my neweft and thickeft wall. One or two, how- 
ever, the moft fevere of thefe fhocks, that raifed my man, 
who ’till then had kept by me, from the ground, caufed 
me to hefitate, and think of making a prudent retreat ; * 
but it occurred to me on a little reflection, that the ftreets 
might have been equally dangerous from mixing with a tu- 
multuous concourfe of people, thronging after the pictures 
of Madona, and of the faints carried in proceffion, with 
which the whole city was crowded all night: I thought it 
moft prudent, therefore, to keep out of the way. The 
fhocks afterwards abated, or I was more ufed to them, and 
a moft comfortable ¢ lava made its fally, from a feeming 
opening in the whole fide of the mountain at once, and: 
rufhed forward with an impetuofity that in two hours, 
brought it within two miles of Portici{, which quieted me 
for that night. The King was then at his palace there, 
which Vefuvius feemed to be reclaiming from his Majefty’s 
encroachments. The place wasby no means held tenable 
againft him; and the King, the courtiers, and numbers 
of families, then in thefe environs at their Villegiatura§, 
were put to the route at midnight: Some of the court 
thought themfelves not fecure even when they reached 
Naples, and, I am told, continued their flight to Caferta |}. 

The 


* © In commune confultant, intra tectane fubfiftant, an in aperto vagentur; nam crebris 
vaftique tremoribus tecta nutabant, & quafi emota fedibus fuis, nunc huc, nunc illuc abire aut 
referri videbantur.” Plinii Epiftol. xx. lib. vi. 

+ The melted fiery matter thrown out by Vefuvius, which grows hard as it cools, and ap- 
pears to be a femi-vitrified fubftance. It is here called comfortable, becaufe the mountain ge- 
nerally becomes more quiet upon its being caft out. 

¢ Portici; afmall town on the bay of Naples, at about fix miles diftance from that city, built 
on the ruins of or rather directly over, the ancient Herculaneum. His Sicilian Majefty has a 
palace here, furnifhed with many curiofities, found in Herculaneum, and frequently keeps his 
court at Portici. ; ‘ 

§ Thisis an Italian word, which fignifies the being in the country, or the time of being in 
the country to take one’s pleafure. ' 

| A town twelve miles from Naples, on the contrary fide from Vefuvius, where the king 
{ometimes holds his court. 
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The next day all was quieted by a profufe lava that has 
filled up the hollow way between the Hermit’s * and Ve- 
fuvius, of at leaft an hundred feet in breadth. 

The fecond night, however, was as turbulent at the 
mountain, but not fo alarming at Naples as the firft, be- 
caufe the mountain burft fooner, and on the other fide of 
it, from whence a lava equally copious was delivered, and 
after fewer throes. 

The third day the agitation of the earth and air was 
very inconfiderable; but an immenfe quantity of cinders 
and afhes filled the whole atmofphere J, fo as to take our 
bright Sun, from us, and to leave us no more of him than 
we have in London, when thoufands of lefs alarming vol- 
canoes from good kitckens, render the air, in winter, of- 
ten impervious to any but his ftrongeft rays; and he ap- 
peared all day of the fanguineous colour in which Pliny 
defcribes himf{. 

The fourth day we had for three hours or more, one 
continual thunder, without the terrible explofions however 
of the firft and fecond nights; and I took great comfort to 
myfelf on feeing the conftant courfe of cinders and afhes 
thrown up. For, I looked upon it asthe effect, if I may ufe 
the figure, of a bellows blown by all the winds, that would 
foon deftroy or feparate the combuftible enemy: Accord- 
ingly thefe afhes were the only inconvenience that remained. 

But on Sunday, the feventh day, the quantity of afhes 
that filled the air was fo great, that having rode out to 
take a nearer view of the volcano, I was obliged to gallop 
home with my eyes fhut, as I could no longer open them. 


from the pain thefe afhes. put me to §. 
All 


* In the folitary place, about half way up Mount Vefuvius, is an hermitage, where thofe 
whofe curiofity leads them to examine this wonderful phenomenon generally call, and are pro- 
vided with refrefhment by the hermit. 

+ ‘* Jam navibus cinis inciderat: quo proprius accederet calidior & denfior: Jam pumices 
etiam, mgrique & ambufti & fracti igne lapides: Jam vadum fubitum, ruinaque montis littora 
obftantia.’. 

¢ ‘“* Tandem illa caligo tenuata quafi in fumum, nebulamve decefflit: mox dies verus, fol 
etiam efulfit, luridus tamen, qualis effe, cum deficit, folet. Occurfabant trepidantibus adhuc 
oculis mutata omnia altoque cinere, tanquam nive, obducta.” Plinii Epiftol. xx. lib. vi. 

§ ** Paullum reluxit, quod non dies nobis, fed ventantis ignis indicium videbatur, & ignis 
Guidem longius fubftitit : tenebrz rufus, cinis rufus multus & gravis: hunc & identidem afiur- 
Sentes excutiebamus, oberti alioqui, atque etiam oblifi pondere eflemus.” Plinii Zpiftol. xx. lib. vi. 
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All is now quiet and the lava on this fide is ftopped, 
after laying wafte the largeft tra& of cultivated ground 
that it has deftroyed at once within this century. The 
greateft eruptions of it have been in the year 1707, in the 
year 1737, and this of 1767. I leave your deep natural- 
ifts to account for this periodical crifis; and it may not 
be the firft mere accidental obfervation that has given birth 
to a profound fyftem*. 

A defcription 


* Some of the moft remarkable eruptions of Vefuvius have happened as follow: 

Anno Dom. 76, Mount Vefuvius caft forth fuch quantities of fmoke and flame as to obfcure 
the day, and deftroyed the cities of Pompeium and Herculaneum. 

In the year 80, on the 23d of Auguft, the elder Pliny, in order to be better acquainted with 
the caufe of the extraordinary eruption of Vefuvius, ventured fo near, that this great naturalift 
perifhed in his enquiry. 

_ Anno 472, Veluvius ejected flames, in fuch abundance, that they were feen even at Conftan- 
tinople; they obfcured the Sun at noon-day, and the fire ravaged and burnt all Campania. 

Anno 1007, Vefuvius vomited out fo great a quantity of flames, that all the neighbourin 
—- fuffered greatly by them. 8 

n the year 1630, Vefuvius threw out flames, in fuch abundance, that upw; iS 
fons loft their lives, and a large tract of land was deftroyed. ’ Pee nee 

In the year 1717, Dr. Berkley, afterwards Bifhop of Cloyne in Ireland, vifited Vefuvius, at 
leaft with as much boldnefs and curiofity as Pliny the elder. The account given by the Bifhop 
of that mountain, was communicated to the Royal Society by Dr. Arbuthnot, and ispublithed 
in the Philofophical Tranfactions. It is thus defcribed by the Bifhop. ‘‘ The other mouth 
*< was lower in the fide of the fame new formed hill; I could difcern it to be filled with redhot 
** liquid matter, like that in the furnace of a glafs-houfe, which raged and wrought as the 
‘* waves of the fea, caufing a fhort abrupt noife, like what may be imagined to proceed from 
** a fea of quickfilver dafhing among uneven rocks, This ftuff would fometimes {pew over, and 
‘© run down the convex fide of the conical hill, and appeared at firft red hot; it changed colour 
** and hardened as it cooled, fhewing the firft rudiments of an eruption, or, if I may fo fay 
‘¢ an eruption in miniature.” : 

The conflagration in 1731 was fo deftructive, that it occafioned the following curious in- 
fcription, which is placed about three miles diftant from Naples, in the road to Vefuvius. 

Pofteri, pofteri, veftra res agitur. 
Dies facem prafert diei; nudius perendino. 
Advortite. 

Vicies ab fatu folis, nifabulator hiftoria, arfit Vefuvius, 
Immani femper clade hzfitantium : 
Ne pofthac incertos occupet, moneo. 
Uterum gerit mons hic bitumine, alumine, ferro, 
Auro, argento, nitro, aquarum fontibus, gravem. 
Serius, ocius ignefcit, pelagoque influente pariet - 
Sed ante parturit, concutitur, concutit folum, 
Fumigat, corrufcat, flammigerat, quatit 
Aerem, horrendum immugit, boat, tonat, 

Arcet finibus accolas. 

Emigra dum licet. 
Jam jam inititur, erumpit, mixtum igne 
Lacum evomit, prxcipiti ruit ille lapfu. 

Seramque fugam przvertit. 

Si corripit, atum eft, periifti. 
Anno Salutis 1631, 
Tu, fi fapis, audi clamantem lapidem. 
Sperne larem, fperne farcinulas ; 

Mora nulla, fuge. 
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A defeription of a SELF-MOVING or SENTINEL RE- 
GISTER, invented by Wittiam Henry of Lancafer, 


HE machine confifts-of the following parts : 

1. 4, A door or common regifter, applied i in the flue 
of a furnace. ‘The door is fitted in a frames, and: made to 
flide eafily up and down. Pilate VI. Fig. 1.5 

2. B, a balance or beam, moving ona ceter; the two 
arms are of unequal lengths, the longer execeding the 
fhorter in the proportion of two to one; the er reinity of 
each arm is formed «into a fegment of a circleyewhofe radius 
is equal in length toeach refpeQtive arf. e fegments 
muft be equal to the greateft rife or fall of cach end of the 
balance whén in ufe. 2% f 

The length of the whole wits or talenee mutt be re- 
gulated by the fituation of.the regifter 4, and the copper 
C, hereafter mentioned. 

3. €, A copper vefiel, about 13 inches diameter, and 
10 inches deep, with a double bottom and fides, which 
are placed about an inch and a half apart from each other, 

Vot. I. Yy leaving 


In $NGLI$8 HB travs: 


Pofterity, pofterity, this is your concern, 
One day enlightens the next, that next 
improves the third, 
Be attentive. 

Twenty times, fince the creation of the Sun, 
has Vefuvius blazed, never without a horrid 
deftruction of thofe, that hefitated to fly. 

This isa warning, that it may never 
feize you unapprized. 

The wombof this mountain is pregnant with 
bitumen, alam, iron, gold, filver, nitre 
and fountains of water. 

Sooner or later it kindles, and, when the fea 

rufhesin, will give its birth vent. 

But, before its labours come on, it is fhaken, 
and fhakee the earth round it; fmokes, gleams, 
throws up bickering flames, fhakes the air, 
roarshorridly, bellows, thunders, drives the 

inhabitants from its quarters. 
Retire whilft you may; 

Now, now, itsthrves come on, it burfts out, 

it flings up lakes mixt with fire; 

Down, down it rufhes and precipitate 

Prevents your tardy flight, and ftamps your fate+ 

If it once furprizes you, all is over. 
If you are wife, hear this {peaking ftone. 

Neglect your domeftic concerns, neglect your 
goods and chattels, there is no delaying; 


Fly. 
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leaving a fpace between to contain air. The top or cover 
is brazed on, and the whole made air-tight. Through 
the top is inferted a brafs cock, and alfo a brafs or copper 
cylinder, open at both ends, about two inches and a quar- 
ter in diameter, and two feet long, {fo fixed as to rife four- 
teen inches above the top, and to reach near to the bottom 
of the veffel. 

Through the fide of the innermoft veffel, near the top,~ 
are fome holes made, whereby the air in the cavity be- 
tween the two bottoms and fides may communicate with 
the air in the infide of the veffel. 

4. D, A phial two inches diameter, and feven inches 
deep, corked and fealed, with a hook fixed in the cork, 
by which the phial is fufpended. 

Thefe are the principal parts of the machine, which are 
to be applied as follows. 

From the furface let there be an horizontal flue, of a 
convenient length. In the walls of the flue, the frame, 
in which the regifter flides, is fixed perpendicularly, fo 
that when the regifter is down, the flue is clofed, when 
the regifter is drawn up, the flue is opened, and the higher 
it is raifed, the more is the paflage of the fire enlarged. 

To the fhorter end of the balance, which is fupported 
ona proper fulcrum, at aconvenient heighth, the regifter 
is fufpended by a chain and a rod; the chain is juft long 
enough to wind over the fegment of the circle, at the end 
of the beam. The regifter is made fo heavy, as to de- 
fcend by its own weight. 

At the diftance of two, three; or more feet from the. 
regifter, and on the flue of the furface, the copper veffel 
C is fixed, fo as to receive a heat from the fire pafling 
through the flue. The end of the longeft arm of the 
balance extends directly over the cylinder fixed in the cop- 
per, and to it the phial D is fufpended, fo as to hang 
within the tube, and by fuch a length of chain and rod as 
will allow it to be about two or three inches immerfed in 
the tube, when the balance is in equilibrio. On the fame 

end 
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end of the beam on which the phial is fufpended, a weight 
is hung fufficient, with the weight of the phial, to over- 
balance the regifter, and raife it, and confequently open 
the flue. When the flue is opened to a due degree, the 
regifter is held in that fituation, until fo much water is 
poured into the copper through the cock, as will fill one 
third of the veffel; then fhut the cock, and pour water 
into the cylinder, until it rifes high enough to float the 
phial. By pouring water into the cylinder, the air in the 
veflel is compreffed, and finding no way to efcape, as the 
veffel is air tight, it refifts the water, and prevents its oc- 
cupying the whole fpace; and therefore the upper part of 
the veffel is apparently empty. The phial is loaded with 
fhot, fo that it will {wim about one third above the water, 
When the water rifes in the tube, the phial rifes with it, 
in which cafe the regifter Ais fo ballanced, that it de- 
{cends, and clofes the flue. 

After this defcription, the principles on which the Sen- 
tinel Regifter ats, muft be obvious to every perfon ac- 
quainted with the elafticity of the air, and that this elaf- 
ticity is encreafed by heat. For when the fire in the fur- 
nace is encreafed, the degree of heat in the flue is alfo en- 
creafed; this encreafes the elafticity of the air contained 
between the double bottom and fides of the copper, and 
confequently of that, which occupies the {pace above the 
water, as there is a communication by means of the holes 
already defcribed. The elafticity of the air being encreaf- 
ed it expands, and by its expanfion forces the water up 
the tube; the water being raifed, carries the phial with it, 
whereupon the regifter preponderating defcends, clofes the 
flue, and by leffening the draught of the chimney or flue, 
deadens or checks the fire in the furnace. By this means 
again the heat in the flue is diminifhed, the air in the ca- 
vity becomes cooler, and confequently lefs elaftic, where- 
upon the water defcends in the tube, and with it the phial 
to its ftationary point. By the defcent of the phial the 
regifter is raifed, and opens the flue; by which means it 

ftands 
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ftands as a fentinel over the fire, and preferves an equal 
degree of heat. ) 

That this will be the effe&t of the machine, I can atteft, 
having ufed it for more than a year. 

It is fubmitted to the curious, whether this machine 
might not be ufefully applied, 1ft, to regulate the heat of 
chymical and alchymical furnaces, where long digeftions, 
and a uniform degree of heat are required; 2dly, in the 
making of fteel, and in burning of porcelain ware, in 
which a due regulation of the fire is of great importance; 
3dly, in green or hot houfes, and in apartments for hatch- 
ing chickens, according to the Egyptian method. With 
a little alteration it might be applied to the purpofe of 
opening doors, windows, and other paflages, for a draught 
of air, and thereby preferve a due temperature of the air 
in hofpitals, &c. 


An Account of aMACHINE for pumping Veffels at 


Sea, without the Labour of Men. By RicHarp WELLs. 


N the courfe of the immenfe trade now purfued on 

the ocean, veffels are continually fubject to leaks, 
which too often prove fatal to the crews, who, wearied 
out with inceflant pumping, are obliged, at laft, to fubmit 
to their unhappy fate, and defponding fink into their wa- 
tery graves. It is therefore much to be defired, that fome 
method could be fuggefted for preferving the lives of fo 
intrepid and ufeful a fet of men. What has occured to me 
on this fubje@t, I beg leave to lay before the Society, and 
flatter myfelf, it will not prove altogether unworthy of 
notice. 

When a veffel fprings a leak at fea, which cannot be 
difcovered, inftead of exhaufting the crew with continual 
working at the pumps, they may form, with very little 
trouble, a machine to difcharge the water, which will work 
itfelf, without any affiftance from the hands on board. 

Let 
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Let a fpar or {par top-maft be cut to the length of eight 
or ten feet, or more, according to the fize of the veflel; 
mortice four holes through the thickeft end, through which 
run four oars, fixing them tight, exactly in the middle; 
to the four handles of the oars nail on four blades (made 
of ftaves) the fize of the other ends, which will form a 
very good water wheel, if the oars are ftrong; then fix 
into the oppofite end, what is commonly called a crank; 
the iron handle of a grindftone would fuit extremely well ; 
if not to be had, any {trong bar of iron may be bent into 
that form, wedging it tight, to prevent its twifting round: 
then nail up a new pair of chaps on the fore part of the 
pump, for a new handle to be fixed in, which will point 
with its outer end to the bow of the veffel; this handle 
will be fhort on the outfide, but as long on the infide as 
the diameter of the bore of the pump will admit, in order 
that the fpear may be plunged the deeper, and of courfe 
make the longer ftroke; the handle muft be large enough 
to have a flit fawed up it, fufficient to admit a ftave edge 
ways, which muft be faftened with a ftrong or iron pin, 
on which it may work; the lower end of the ftave muft 
be bored, to admit the round end of the crank; then fix 
the fhaft with the oars (or arms) over the gunwale on two 
crotches, one fpiked to the gunwale, and the other near 
the pump, cutting inthe fhaft a circular notch, as well to 
make it run eafier, by leffening the friction, as to keep 
the whole fteady. A bolt muft be fixed in each crotch, 
clofe over the fhaft, to keep it from rifing; as foon as the 
wheel touches the water, it will turn round, and the crank, 
by means of the ftave fixed on its end, will work the 
handle of the pump. If the bore be four inches, and the 
pifton or {pear moves eighteen inches ata ftroke, it will 
difcharge 220 cubic inches of water, and admitting the 
arms of a wheel to be fix feet from the center, it will turn 
round about 146 times ina mile, or 730 times in an hour, 
when the fhip fails five knots, which is equal to nine hog- 
fheads. If the furface of the water in the whole be fifteen 

| feet 
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feet from the nozle of the pump, a man can raife in an 
hour, with common working, about thirty-eight hog- 
fheads, which far exceeds the work performed by the 
wheel; but this calculation is made on pumps of the com- 
mon fize, I would therefore propofe that all veffels fhould 
earry larger pumps, the advantage of which will appear 
from the following table: 


A inch bore will difcharge per hour, failing at the rate 
of five knots, - - - - 9g hogfheads 
5 inch, - - - . 14 and an half. 
6 ditto, - 20 and :ths. 
7 ditto, - - - ~ 28 and +th. 
§ ditto, ~ - - - 37 hogfheads. 


Hence we find, that a pump of eight inches bore, will 
difcharge with the wheel nearly the fame quantity that a 
man commonly raifes. If both pumps be fet to work by 
the crank, double the quantity, or 74 hogfheads will be 
difcharged; but ifa cog wheel, of about three feet ten in- 
ches, with 51 cogs, be fixed on the end of the fhaft or 
axis, and the crank be paffed through a trundle or lanthorn ~ 
wheel, of about two feet diameter, with thirteen rounds, 
to work with the axis parallel to the deck, and fixed to the 
pumps, in the manner ufed by brewers and diftillers, the 
crank will make about four turns to one revolution of the 
great wheel, and of courfe deliver 296 hogfheads per hour; 
yet as the refiftance made by the pumps will, in fome mea- 
{ure, impede the motions of the wheel, it will not turn at 
the rate of 730 times in an hour, for which fuppofe a de- 
dudtion of one third, which is certainly a great allowance, 
the quantity then difcharged per hour is about 200 hog- 
fheads, which is more than equal to the conftant work of 
five men; thus if a veflel failing at the rate of 5 knots, de- 
livers 200 hogfheads per hour, equal to five men’s work. 


6 knots is 240 ~ - equal to 6 ditto. 

7 knots 280 - - equal to 7 ditto. 

8 knots 320 - equal to § men’s work. 
[am 
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I am aware of many objections that will be fuggefted. 
In the firft place it will be faid, that pumps of eight inches 
bore, will be too large to be worked by the ftrength of men, 
when the wheel cannot be applied. I anfwer, no more 
force is required to difcharge a gallon of water at a ftroke 
from an eight inch, than from a four inch bore; as the 
fhort end of the lever or handle to the eight inch bore; 
need not be above a quarter part the length of the four 
inch, which will give a purchafe to the failor at the long 
end of the lever, fufficient to raife the pifton or fpear a 
quarter the heighth of what is required ‘in a four inch bore, 
for a pifton moving three inches in an eight inch bore, will 
deliver juft about the fame quantity of water. It will be 
further objected, that in ftormy weather, when veflels ge- 
nerally make the moft water, the wheel could not be put 
overboard. lown there is fome force in this objection, but 
if a remedy is beneficial in fome cafes, though not adequate 
in all, it ought not to be totally rejeGted. Many leaks 
happen at fea in moderate weather, and even thofe which 
are occafioned by damage in a ftorm, often continue when 
the waves are abated. Sailors are frequently unhappily 
wafhed overboard, and poflibly thofe who may have fur- 
vived the ftorm, are too few, and too weak, to keep the 
fhip clear of water, and perform the other neceffary duties 
on board, in fuch cafes, this machine would be evidently 
ufeful. It may alfo be @pged, that the wind at fuch time 
may be fo much ahead, that the fhip cannot make way 
enough through the water to work the pumps; to which 
I reply, when life is in danger, when grim death ftares 
the affrighted crew in the face, the port of deftination is 
nof to be confidered, but the veffel muft be fteered for that 
fhore, which beft fuits the working of the pumps, and 
keeping her above water. 

I would therefore propofe, that every vefiel fhould not 
only have pumps of eight inches bore, but be provided: 
with a fhaft, crank, and proper wheels, which might ea- 
fily be ftowed away in little room, as the paddles of the: 

water 
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water wheel may be unfhipped, and the whole procured 
at a {mall expence. 


Thefe hints, together with the model, I fubmit to the 
infpeCtion of the “Society, and hope fome improvement 
may be made on this plan, which will prove ufeful to man- 
kind. 

REFERENCES. Plate Vi. fig. 2. 


A. Top-maft or fhaft of the wheel. B. Oars or arms of 
the wheel. C. Crank. D. Pump. E. Props on the deck, 


to fupport the fhaft. 


(thle 


An ABSTRACT of fundry papers and propofals for im- 
proving the inland navigation of Pennfylvania and Mary- 
land, by opening a communication between the tide waters 
of Delaware and Sufquehannah, or Chefapeak-Bay; with 
a fcheme for an eafy and fhort land communication be- 
tween the waters of Sufquehannah and Chriftiana Creek, 

a branch of Delaware; to which are annexed fome efti- 


mates of expence. ©°C. 


Rs American Philofophical Scciety, held at Phila- 
delphia, have always confidered it as one great end 
of their inftitution, to fet on foot, and forward the exe- 
cution of fuch public fpirited undertakings, as have a ten- 
dency to advance the landed + commercial intereft of 
the Britifh colonies in generaly"and particularly of thofe 
middle colonies, with which they are more immediately 
connected. 

With this view it was, that they appointed different c 
mittees to view the ground, and confider in what r 
a water communication might be beft opened between the 
provinces of Maryland and Pennfylvania; and particu- 


larly by what means the large and increafing number of Ws. 


frontier fettlers, efpecially thofe on the Sufquehannah and eh 


its branches, might be enabled to bring their produce to 
market at the cheapeft rate, whether by land or water. 


To 


ai ‘ 


© 
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To enable-the Society to make thefe furveys, levels, 8c. 
the merchants in Philadelphia generoufly fubfcribed, near 
two hundred pounds. 

The firft place propofed to be viewed, was the ground 
between the tide waters of Apoquiniminck and Bohemia, 
marked AB, in the annexed map (plate VII.) and John Lu- 
kens, Efgq. Surveyor-General, John Sellers, Matthew 
Clarkfon, and Jofeph Ellicot, Efquires, Mefirs, Thomas 
Gilpin, Richard Sittiforth, William Killen, John Stapler, 
of Pennfylvania, and William Rumfey, Efg. of Maryland, 
were appointed a committee for this fervice, May sth, 1769, 
who having performed the fame, their report, figned by the 
three firft named gentlemen, was given in to the fociety, June 
19th 1769, fetting forth, ** That they had viewed the ground 
aforefaid, taken the levels, furveyed the diftance, and eflayed 
a calculation of the expence, which would attend the cut- 
ting acanal in that place, which they were of opinion might 
be executed with locks for the fum of forty thoufand 
pounds* Pennfylvania money. 

‘* The depth of earth from the higheft ground to the le- 
vel of navigation being very great, they declined making 
any eftimate of what the coft would be, to make a clear 
paflage from:river to river, without locks, judging it an 
undertaking beyond our prefent abilities.” 

The whole length of the ground where this canal is pro- 
pofed, from tide to tide,.is 5 miles 107 perches. They 
found the waters in the Head Branch of Bohemia about 
eighteen feet below the furface of thehigheft ground, through 
which the canal mutt go, and the water in the Head Branch 
of Apoquiniminck, about twenty-fix feet below the fame. 
The tide waters are fixty-fix feet below the higheft ground. 

They found that for making a lock navigation (under 
the above circumftances) 208805 cubic yards of earth muft 
be removed, that 10,260 perches of ftone wall would be 
neceflary for fecuring the banks of the canal; that three 
mills muft be purchafed that fland in the way of the exe- 
cution of the plan, and that fix locks muft be erected; all 

VoL. I. Lz which 


* One Spanifh milled Dollar paffes in Pennfylvania for Seven Shillings and Six-Pence; by 
which all eftimates in the currency of that Province may be turned into Sterling. 
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which, they judge, might be done at the expence of forty 
thoufand pounds, as aforefaid. 

Mr. Thomas Gilpin, one of the above committee, laid 
before the Society a plan of a canal, and the elevation of 
the ground, &c. between Chefter river, in Maryland, and 
Duck Creek, in Pennfylvania, at the place marked CD, 
in the annexed map. ‘“ The diftance from tide to tide is 
here about twelve miles, and the length of the canal, by 
the courfes it muft take, would be fourteen miles. The 
heighth of the middle ground above the tide is thirty-three 
feet;”? and he reports, ‘ that the water in Chefter River 
and Duck Creek is fufficient to fupply the canal and locks 
to the height of twenty-two feet above the tides. He efti- 
mates only about eight thoufand and fifty pounds for mak- 
ing a navigation for flat-bottomed boats, that would carry 
one thoufand bufhels of wheat each; but to make it fit for 
fhallops, with a lock navigation, he ftates the whole ex- 
pence at twenty-eight thoufand two hundred and ninety- 
eight pounds,” 

Several difficulties having been apprehended in both the 
above plans, and particularly the great expence in execut- 
ing the firft to any advantage; and that if the fecond could 
be executed at the expence propofed, it would carry all the 
navigation of the river Sufquehannah (which is the great 
obje& in view,) too far down into Chefopeak-Bay, for an 
advantageous communication with Philadelphia; it was 
therefore propofed, that fome other places fhould be exa- 
mined, by which the water carriage between Sufquehannah 
and Delaware might be rendered fhorter, and more prac- 
ticable. 

Committees were accordingly appointed to examine, 
furvey and level the ground, between the navigable wa- 
ters of Delaware river in Pennfylvania, and Elk river 
that empties into Chefopeake, near the mouth of Sufque- 
hannah. This fervice was compleated by the committee 
with great diligence, and in the extremity of winter, as 


they found it beft to proceed when the-furface of the wa- 
ters 
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ters and marfhes were frozen over. Their report was de- 
livered to the Society, 16th February, 1770; an abftract 
of which follows, viz. 

‘‘ That they had divided themfelves into two parties 
for the greater expedition; one of which parties, viz. 
Samuel Roads, Efq; the Revd. John Ewing, Mefirs. Rich- 
ard Sittiforth, and Jofeph Horatio Anderfon, undertook 
to furvey and level the ground between the tide water of 
Red Lion Creek which empties into the Bay of Delaware 
about fix miles below New-Caftle, and the tide water of 
Long Creek, which is a branch of Elk-River, (the ground 
marked EF, in the plan). Theother party, confifting of 
Meffrs. John Stapler, Joel Bailey, Thomas Gilpin, and 
Levi Hollingfworth, undertook to furvey and level the 
ground marked GH, between the navigable waters of 
Chriftiana Creek, which empties into Delaware about four 
miles above New-Caftle, and the Head of Elk River. 

The work being finifhed, they report further, “* That 
they find it a very eafy and practicable matter to cut a canal 
in either of the above places, fufficiently large to anfwer 
the purpofe of a Barge navigation, as it is called, and that 
at a moderate expence. Or if a Lock navigation fhould 
be thought more eligible, as by that means the fame vef- 
fels that bring the produce and merchandize to the canals, 
may proceed to market without unloading, this alfo (al- 
though it might be attended with a greater expence) is alfo 
practicable at both the above places.” 

As tothe barge navigation, &c. (fhould that be thought 
beft) they obferve that ** the ground in both places will admit 
of a canal being dug on a level between the tide waters of 
Delaware and Chefopeake; in which barges may conti- 
nually ply, loading and unloading at each end; while 
fhallops, boats, and other fmall craft may come to the ends 
of the canal, to bring or carry off the various articles of 
commerce that may be conveyed through this communi- 
cation. Wharehoufes muft be built at each end of the 
canal, to prevent uneceflary delays, and damage of the 


goods, 
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goods. The head waters of Chriftiana and Elk rivers may 
be brought in to fupply either of thefe canals. 

The committee further report, that when they had 
compleated their furveys, 8c. as above; they proceeded, 
agreeable to their inftruCtions, to Peach Bottom Ferry, on 
Sufquehannah, in order to make the beft enquiry they 
could, concerning the different falls and rifts in that river; 
and to examine where the beft and fhorteft road could be 
made from that place to Chriftiana Bridge. 

With refpe& to the different falls they report, from the 
beft information they could obtain, ‘* That the Bald Friar 
Falls, are the moft difficult to pafs in that river. Thefe 
lie in Maryland, about three miles below the Southern 
boundary of this province; that the other Falls are often 
paffed in canoes, flats, rafts, 8c. that they all difappear 
in the time of a frefh, and therefore may be pafled with 
the greateft fafety, and that in the intermediate parts of 
the river, the current is fo flow and gentle, that it is eafy 
to row, or even fail againft it. From the great quantity 
of water which this river contains, it appears obvious, that 
with a very moderate expence a channel may be opened 
through the feveral Falls, by blowing up a few rocks, fo 
as to make a good navigation, without doing any detri- 
ment to the other parts of the river by leffening its depth; 
or where it may be judged more expedient, a {mall canal 
may be cut on the fhore, fo as to avoid all difficulty and 
danger from them. They cannot afcertain'the expence of 
this work with precifion, but they apprehend it will not 
amount to more than four thoufand pounds.” 

With refpe& to the road, they add, “ That from the 
mouth of Peters’s creek, (whichempties into Sufquehannah, 
at Peach Bottom, about three miles above the boundary 
line of the province, and where a very convenient harbour 
may be made for boats,) they had examined the ground, 
and find a good road may be made from thence to Chrif- 
tiana Bridge, by an eafy-afcent along the valley of this 
creek, which extends about two miles from the river in a 

| direQtion 
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dire&tion nearly parallel to the faid Weft line. The ground 
admits of a good road: from this tothe place where the 
{aid boundary line crofles Oftorara Creek, near the Horfe- 
Shoe Ford; after which it may be continued near the faid 
line until it meets with the boundary of Newcaftle county. 
That part of the road which lies in Newcaftle county is al- 
ready made, and there is a law in that government, for 
keeping it in good repair.. There are no hills to obftruc& 
it, except at OGtorara Creek and Great Elk; the moft con- 
venient places of pafling which appear to be at Wilkie’s 
Mill, and the abovementioned Horfe-Shoe Ford, where 
the hills may be eafily afcended by winding a little on the 
Pennfylvania fide. This road may be made at a {mall ex- 
pence, and will reduce the diftance between Peach Bottom 
and the tide waters of Chriftiana to about thirty-two miles. 
Bridges muft be thrown over the ftreams of Otorara and 
Elk, as they are frequently fo high as not to be forded. 
The whole expence of this work, they fuppofe will not 
exceed a thoufand or fifteen hundred pounds. 

“‘ Upon the whole, they remark, that the river Sufque- 
hannah is the natural channel through which the produce 
of three-fourths of this province muft in time be conveyed. 
to market for exportation, and through which great part 
of the back inhabitants will be fupplied with foreign com- 
modities. 

«“ That this conveyance will become eafy and cheap, to 
the fettlers above the Peach Bottom or Bald Friar Falls; 
and may, by proper encouragement, be found the moft 
ufeful and convenient for all the Weftern trade. 

«“ That a road from Peach Bottom to the navigable wa- 
ters of Chriftiana Creek, will reduce the whole land car- 
riage of the moft remote inhabitants on the various 
branches: of the Sufquehannah to thirty-two miles, which. 
appears to: be the fhorteft portage from that river, to the’ 
navigable branches of Delaware, which can be had within: 
the limits. of this government; and that the conveyance 
from Chriftiana to Philadelphia is known.to be fafe and eafy.. 

*¢ "That. 
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‘¢ That clearing a channel through the Bald Friar Falls, 
and opening a canal through either of the abovementioned 
levels, will not only reduce the whole trade of the Suf- 
quehannah to a water carriage, but will open fuch a com- 
munication between the Delaware, and all the rivers of the 
Chefopeak-Bay, as will greatly advance the commercial 
intereft of all the colonies adjoining thereon, by reducing 
the expence of carriage, on the various articles of traffic, 
which are yearly tranfported from one province to another, 
through thefe extenfive waters.” 


REM AR KEK S. 


Firff, With refpe&t to the water communication pro- 
pofed from the mouth of Red Lion Creek, on Delaware, 
below Newcaftle, to the navigable branches of Elk-River, 
at the place marked EF, it appears from the drafts, &c. 
that the fame may be executed by cutting either from Long 
Creek or Broad Creek. 

The length of the canal, if from Long-Creek to Dela- 


ware, is 10 miles, 135 perches; if from Broad-Creek to 
ditto, it is g miles 200 perches; and either of thefe canals 
leads immediately into Delaware. 

The committee declare themfelves fully fatisfied, that a 
good canal, either for a barge or lock navigation, may be 
made in this place, through one of the hollows adjoining 
the ridge on which they carried their level, at a lefs ex- 
pence than at any place of equal convenience. The feve- 
rity of the feafon did not permit them to carry their level 
along any of thefe hollows, or to examine the foil fo ftriatly, 
as that they could pretend to make an accurate eftimate ot 
the expence. But, by the beft judgment they could form, 
the ground to be dug and moved for a barge navigation, 
is about 420,000 cubic yards, and the whole expence of 
this and the other work neceflary for a barge navigation 
in this place, they eftimate at {. 14,426. 

Secondly, With refpe& to the canal propofed from Elk- 
river to the navigable waters of Chriftiana-Creek, near 

the 
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the bridge at the place marked GH;. the diftance or 
length of the fame, by the different courfes, is 12 miles, 
to perches. The hight of the higheft ground above the 
level of the tide is fixty-eight feet and a half. 

The ground to be dug and moved, for a. barge naviga- 
tion, they make 387860 cubic yards. 
And the whole expence of completing the canal, 

or a barge navigation, - £+ 199396 : 10 
The additional expence for a lock navigation 40,924 : 10 


Total for a lock navigation,. £.60,321 


The difference between the expence of a barge and 
lock navigation being fo: great, the committee therefore 
recommend the former for the prefent. 

The particular eftimates upon which the foregoing ab- 
firaét is founded, together with the plans of furveys, ele- 
vations of the ground, and Drafts of the different propofed 
canals, being too: large to be inferted in.the tranfactions: 
of the fociety, are therefore lodged in their cabinet for the 
infpe€tion of thofe‘who may defire further fatisfaction, in 
regard to the practicability of carrying either of the above: 
{chemes into execution, which on a due confideration of 
all circumftances may be judged. moft for. the. public fer-- 
vice. | 
In the mean time the immediate opening the propofed 
new road from Peach-Bottom on Sufquehannah, to the 
tide waters of Chriftiana-Creek, is recommended as: a 
matter of the utmoft importance, not only to the city of 
Philadelphia, but to a great part of the fettlers:on the wa- 
ters of Sufquehannah. 
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To the AMERICAN PHILOSOPHICAL SocIETY. @°e. 


A Defcription of a MACHINE for cutting FILES, 2 Mo- 
del of which was prefented the Society fome Time ago. 
By B. O. 


REFERENCE:S. 


BENCH, made of well teafoned oak, and the face 
of it plained very {mooth. AAAA. (PI. VII. Fig. 2.) 

BBBBB, The feet to the bench which fhould be fub- 
ftantial. 

CCCC, The carriage on which the files are laid, which 
moves along the face of the bench 44/4, parallel to its 
fides, and carries the files gradually under the edge of the 
chifel HH, while the teeth are cut: This carriage is made 
to move by a contrivance fomewhat fimilar to that which 
carries the log againft the faw of a faw mill, as will be 
more particularly defcribed. 

DDD, Are three iron rods, inverted into the ends of the 
carriage, CCCC, and which pafles through holes in the 
ftuds EEE, that are fcrewed firmly againft the ends of 
the bench AAA4, for dire@ting the courfe of the carriage 
CCCC, parallel to the fides of the faid bench. 

FF, Two upright pillars, mortifed firmly into the bench 
AAAA, nearly equi-diftant from each end thereof, near 
the edge, and dire&tly oppofite to each other. 

GG, The lever or arm, which carries the cutter HH, 
and works on the centers of two fcrews KK, which are 
fixed into the two pillars #F, in a dire@tion right acrofs 
the bench AAAA. By tightening or loofening thefe fcrews, 
the arm which carries the chifel, may be made to work 
more or lefs fteady. ‘ 

L, Is the regulating fcrew, by means of which the files 
may be made coarfer or finer; this {crew works in a ftud 
M, which is {crewed firmly upon the top of the pillar F. 
The lower end of the ferew Z, bears againft the upper 
part of the arm GG, and limits the height which it can rife. 

N, A 
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N, A fteel fpring that is fcrewed to the other pillar F, 
by one end, the other end of which preffes againft a pillar 
O, that is fixed upon the arm GG, and by its preffure 
forces the faid arm upwards, until it meets with the regu- 
lating ferew L. 

P, Is an arm with a claw at the end, marked 6, the 
other end is fixed by a joint into the end of the ftud or pil- 
lar O, and by the motion of the arm GG, is made to move 
the ratch-wheel 9; this ratch-wheel is fixed upon an axis, 
which carries a {mall trundle head or pinion R, on the 
oppofite end; this takes into a piece SSSSS, which is in- 
dented with teeth, and fcrewed firmly againft one fide of 
the carriage CCCC, and by means of this the carriage has 
a motion communicated to it. 

TT, 1s a clamp for faftening one end of the file in the 
place or bed on which it is to be cut. 

VY, Isanother clamp or dog at the oppofite end, which 
works by a joint W, firmly fixed into the carriage CCCC. 

Y, A bridge, likewife {crewed into the carriage, through 
which the fcrew X paffes, and preffes with its lower end 
againft the upper fide of the clamp V, under which clamp 
the other end of the file ZZ, is placed and held firmly in 
its place while it is cutting, by the preffure of the faid 
clamp or dog V. 

73 71 75 7, Is a bed of lead, which is let into a-cavity 
that is formed in the body of the carriage, fomething 
broader and longer than the largeft fized files; the upper 
face of this bed of lead is formed varioufly, fo as to fit 
the different kinds of files which may be required. 

2, Two catches, which takes into the teeth of the ratch- 
wheel Q, to prevent a recoil of its motion. 

3, 3» Isa bridge to fupport one end of the axis 4, of 
the ratch-wheel 9, 

5, A ftud to fupport the other end of the axis of the 
ratch-wheel, 2. 

When the file or files are laid in their place, the ma- 
chine muft be regulated to cut them of the due degree of 

Vot. I. A 3 finenefs, 
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finenefs, by means of the regulating ferew, L, which, by 
{crewing it further thfough the arm, M, will make the 
files finer, and vice verfa, by unfcrewing it a little, will 
make them coarfer; for the arm GG, ‘can by that’ means, 
have liberty to rife the higher, which will occafion the 
arm PP, with the claw, to move further along the peri- 
phery of the ratch-wheel, and confequently communicate 
a more extenfive motion to the carriage CCCC, and make 
the files coarfer. 

When the machine is thus adjufted, a blind man might 
‘ cut a file with more exactnefs than can be done in the ufual 
method with the keeneft fight; for, by ftriking with a 
hammer on the head of the cutter or chifel AH, all the 
movements are fet at work, and, by repeating the ftroke 
with the hammer, the files on one fide will at length be 
cut; then they muft be turned, and the operation repeat- 
ed, for cutting the other fide. It is needlefs to enlarge 
much on the utility or extent of this machine; for, onan 
examination, it will appear to perfons of but an indiffer- 
ent mechanical fkill, that it may be made to work by water 
as readily as by hand, to cut coarfe or fine, large or {mall 
files, or any number at a time; but it may be more par- 
ticularly ufeful for cutting very fine {mall files for watch- 
makers, as they may be executed by this machine with 
the greateft equality and nicety imaginable: And as tothe 
materials and dimenfions of the feveral parts, I fhall leave 
that to the judgment and {kill of the artift, who may have 
occafion to make one, only obferving, that the wole fhould 
be capable to bear a good deal of violence. 
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Sect. IV. 


MEDICAL PAPERS. 


An Analyfis of the CHALYBEATE WATERS of BRISTOL, 
in Pennfylvania; zn two letters from Dr. JouN DE Nor-. 
MANDIE, Of Briftol, addreffed to Dr. Tuomas Bonp, 
one of the Vice Prefidents of the American P hilofophical 
Society, held at Philadelphia; and by him communicated 
to the faid Society. 


S23 se ae es 
Briftol, in Pennfylvania, Sept. 10, 1768, 


DEAR SER, : 
N feeing amongft the many ufeful_ purpofes of infti- 
tuting the American Philofophical Society, that of 
communicating to the public new methods of curing and 
preventing difeafes, is defervedly included; I take the li-~ 
berty of requefting you to prefent my moft refpectful com- 
pliments to the worthy members of it, and beg their fa~ 


vourable acceptance of the inclofed Analyfis of the Briftol 
mineral water, and of an account of the means whereby 
a village, long unhealthy, has been rendered remarkably 
healthy. 


To the AMERICAN PHILOSOPHICAL Society, held at 
Philadelphia, &c. 


HE great improvements the Jaft and the prefent 
| age have made in the healing art, the encouragement 
given to the ftudy of phyfic by the eftablifhment of me- 
dical {chools in North America, and efpecially in your city, 
where the feveral branches of medicine are regularly taught, 
muft afford the moft fenfible pleafure to every humane 
difpofition, and prove an encouragement to all who are 
interefted in the health of theit fellow creatures, to exert 
themfelves in purfuing every difcovery which may tend to 

| the 
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the relief of the fick, or the reinftatement of an impaired 
conftitution. 

From thefe confiderations, I have undertaken to try the 
following experiments upon the Chalybeate waters of 
Briftol, in Pennfylvania, with a view to difcover their 
contents, as a guide to the further inveftigation of their 
virtues and ufes; and particularly, their application in the 
cure of difeafes. For although it muft be confefled, that 
a chymical analyfis is, in fome meafure, an uncertain teft 
of the medical virtues of any compound; and that the 
qualities of its conftituent parts, when feparated, may not 
only differ from, but are fometimes oppofite to, thofe of 
the mixture; yet when we want the teftimony of experi- 
ence, a chymical analyfis is the beft means of inveftigating 
the truth, and difcovering the virtues of the compound. 

Thus, if from the following experiments it fhall be 
found that the waters of Briftol, are impregnated with the 
principles of thofe of Bath or Spa, it will be no forced 
conclufion to fay, they may be beneficial in cafes fimilar 
to thefe that have been happily cured by the latter. 

Experiment I. A fmall portion of white oak bark, in- 
fufed in the waters, induced an immediate change from 
tranfparency toa dark purple colour, which it retained 24 
hours, without depofiting any fediment. 

II]. Some of the fame water, after being made hot, or 
expofed for a few hours to the open air, in a great mea- 
fure loft its irony tafte, and received no other colour than a 
common tinéture from the white oak bark. 

III. One drop of ftrong oil of vitriol, in two ounces of 
the water, produced no fenfible alteration; and the water 
after ftanding fome time continued tranfparent, without 
depofiting any okerifh or other fediment to the fides or 
bottom. 

IV. Ol. tart. pr. delig. dropt in fome of the fame water, 
induced a change in the colour, rendering it fomewhat 
yellow; and in time precipitated to the bottom of the cup 
a fine gold coloured oker. 

V. Sixteen 
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V. Sixteen ounces avoirdupois, carefully evaporated toa 
drynefs in a China bow] in B. M. left one grain of a yel- 
lowifh brown powder of the tafte of tart. tartariz. 

VI. Linen, moiftened with the fcum floating on the top 
of the ipring, is tinged with a ftrong iron mold. 

VIE. This water in weight is exactly the fame as that 
of rain water. 

From thefe few experiments, it is fufficiently evident 
that this water, in its natural ftate, contains a large portion 
of iron diffolved in pure water by means of an acid, 
which acid is extremely volatile, and probably of the vi- 
triolic kind; principles fimilar to thofe of the much cele- 
brated waters of the German Spa, with which they like- 
wife agree in the effe&ts which immediately follow upon 
drinking them; fuch as quickening the pulle, exciting an 
agreeable warmth in the ftomach, promoting the appetite, 
and occafioning a flow of fpirits, and a greater degree of 
chearfulnefs. 

Hence we may juftly conclude, that like thofe they will 
be very beneficial in all that numerous train of difeafes,. 
which arife from a debilitated and relaxed ftate of the folid 
parts of the human body, brought on by living in warm 
climates, immoderate evacutions, &c. fuch as hypochon- 
driacal complaints, melancholy, lofs of appetite, and in- 
digeftion, with habitual ficknefs and pains of the ftomach 
and bowels, and all their unhappy confequences; rickets, 
lamenefs, and fome paralytic complaints; and that they: 
will likewife prove powerful deobftruents and alteratives, 
opening obftructions, and difcharging what is obnoxious: 
by the feveral emundctories. 

Nor indeed are thefe virtues attributed to them from 
conjecture and analogy only; but in fome meafure, from 
the teftimony of fact and experience. For although it 
would not be very eafy, till the waters become more ge- 
nerally known, to collect any number of accurate and 
well attefted cafes, yet, from the ftricteft enquiry from 
. perfons who have fpent their lives, near thefe {prings, it is. 
certain 
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certain they have, for a long time, been remarkable for 
their falutary effedts, ftrengthening the ftomach, reftor- 
ing loft appetite, &c. And that numbers have left the 
place perfetly cured of difeafes which, for many years, 
had eluded the moft powerful remedies. 

But as Briftol was formerly an unhealthy place, and 
prejudices againft it may ftill remain in the minds of num- 
bers of perfons, who otherwife would be.willing to try 
the benefits of thefe waters, it may not be improper to 
affign the caufes why it wasthen fo, and how from their re- 
moval, it is now become an exceeding healthy fpot. 

The town of Briftol is fituate on a high dry bank, with 
the river Delaware to the eaftward and fouthward. There 
is a quantity of low ground to the fouthward and weft- 
ward, which in its natural ftate, was overflowed by every 
fpring tide; to the northweft there is a large pond of wat- 
er, which, when filled by the winter’s rain, overflowed 
the neighbouring hollow clayey ground, and there re- 
mained ftagnant, until exhaled by the fucceeding warmer 
feafons, which was feldom before the middle of autumn; 
at which time agues, remitting, intermitting, and conti- 
nued fevers, and indeed every {pecies of autumnal diford- 
ers, prevailed, not only amongft ftrangers, but even the 
inhabitants. This continued to be the cafe until the 
owners of the low marfhy grounds, tothe fouthward and 
weftward of the town, embanked and improved them; 
and a few public fpirited inhabitants employed perfons to 
cut ditches to drain off the fuperfluous water, as it flowed 
out of the pond. After thefe improvements, the place 
became healthy; the inhabitants were no longer particu- 
larly fubject to fevers of any kind, and, for feveral years 
paft, have enjoyed as much health, as any people in any 
part of America. 

LETTFER 


SIR, 


O.ME months ago, ina letter to you (communicated 
to the public by the Philofophical Society) I gave you 
a fhort analyfis of the Briftol Chalybeate waters. 


I have 
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Ihave fince had opportunities of profecuting that fub- 
ject farther, by a number of additional experiments, which, 
together with the hiftories of feveral cafes, that have oc- 
curred in my attendance here, will more clearly afcertain 
the contents of thefe waters, and determine the effects 
which may be expected from their ufe, in the cure of 
difeafes. 

I therefore take the liberty to tranfmit you the follow- 
ing account, which I flatter myfelf, will be favourably re- 
ceived as an ufeful fupplement to my former letter. 

The experiments I related to you in my laft, tended chief- 
ly to fhew that thefe waters owed their chief impregna- 
tion to iron kept in folution, by means of an acid, which I 
judged to be of the vitriolic kind. 

Thofe which I am now to communicate to you confirm 
this opinion, and at the fame time difcover fome other 
principles, in their compofition, with which I was before 
unacquainted, and which probably increafe their medical 
virtues. 

Experiment 1. Upon the addition of Sp. Sal. Arom. to 
the water a flight effervefcence enfued, and upon ftanding 
about an hour, alight yellow matter was feperated and 
floated on the top of the liquor. 

Il. From a mixture of lime water, the fame feparation 
was made, but fell to the bottom of the liquor. 

III. Powder’d chalk added to the water produced the 
fame feparation, but not in fo fhort a time, as in the pre- 
ceding experiments. 

IV. Therefiduum, after a flight calcination, was meonghy 
attracted by the magnet. 

V. A folution of crude Sal. Ammon. being mixed with 
the water, was fucceeded by the fame appearance as the 
addition of lime-water. 

VI. The refiduum after evaporation in Baln. Mar. be- 
fore calcination, difcovered to the tafte a confiderable por- 
tion of falt, which left a coldnefs on the tongue, and when 
feparated by folution, filtration and evaporation, appeared 

of 
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of the colour of falt of amber, and fhott into right angled 
cryftals, which through a microfcope appeared beautifully 
feathered; and from every experiment was found perfect- 
ly neutral. 

VII. Silver immerfed for fome time in the water acquir- 
eda flight yellow colour. 

VUI. The refiduum thrown on a red hot iron fparkled 
very much, and emitted a fulphureous fmell, what re- 
mained on the iron had not the leaft perceptible tafte of falt. 

IX. The waters, and the folutionof the chryftalized falt, 
changed fyrup of violets, toa fine light green. 

The firit four of thefe experiments, in which the wa- 
ters were decompofed as well by a volatile alkali, as by 
lime water, and an abforbent earth, and the refiduum (af- 
ter a flight calcination) being attracted by the magnet, evi- 
dently prove that they are impregnated with a confiderable 
portion of iron. 

The fifth experiment (in which a decompofition takes 

place by means of a double eleCtive attraction) fhews that 
the acid in thefe waters, has a ftronger affinity with alka- 
lies, than that which is the bafis of Sal. Ammoniac, (which 
is the marine acid,) and muft be either the nitrous or vitri- 
olic. And from a decompofition taking place, on the ad- 
dition of common nitre with the Chalybeate waters, in 
about the fame time as when left expofed in the open air, 
we may rationally conclude the acid to be of the vitriolic 
kind. * 
The fixth experiment fhews that there is a fmall portion 
of neutral falts in thefe waters, which from the coldnefs 
with which they affect the tongue, and the appearance of 
the cryftals, are probably of the ammoniacal kind. 

The feventh and eighth experiments together with the 
{mell of the bath and the confiderable fetor which the 
waters acquire when kept for any time, evidently fhew that 
they contain a third principle, which is fulphur, ‘This 
indeed (as wellasthe falt) isin afmall quantity, yet-it may 
contribute fomewhat to the medicinal virtues of thefe 
fprings. The 
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The ninth experiment feems to prove them to tend ra- 
ther to an alkaline nature, but as this was in a very trifling 
degree, it may be accounted for from the efcape of the acid 
which is extremely volatile. 

Thefe experiments compared with thofe I have already 
communicated to you fufficiently difcover the conftituent 
parts of thefe waters. 

From fome other experiments I find they inftantly la- 
ther with foap, are fomewhat lighter than common water, 
that they no ways coagulate milk, even when boiled with it, 
and that when mixed with an equal quantity of it, they pre- 
vent in fome meafure its acefcency; from the firft and fe- 
cond of which facts, we may naturally f{uppofe them more 
powerfully deobftruent, and from the two laft we may 
draw this ufeful corollary, that they may not only be ufed 
with fafety along with a milk diet, but that they realy in 
a chymical fenfe prevent the ill confequences which often 
attend fuch a diet in a weak ftomach. From this circum~ 
ftance their efficacy muft be in many cafes greatly increafed. 

When drank, they act as a quick diuretic, always in- 
creafing the quantity of urine. They generally at firit 
drinking prove cathartic, always tinge the excrements 
black, and fometimes, from the ftate of the ftomach prove 
emetic. They exhilarate the fpirits, and in fome inftances 
produce a momentary intoxication. They communicate 
an immediate vigor and ftrength to the whole conftitution, 
as is evident to many patients, who with fatigue walk to 
the wells; but in returning home, are not fenfible of any 
wearinefs or languor. 

They promote digeftion, ftrengthen the ftomach and 
create an appetite. Thefe are their conftant and immedi- 
ate effects in almoft every ftate of the body, from which 
one might reafonably conclude, that they would be highly 
beneficial in many difeafes, But as the beft teft of their 
utility are facts, I fhall fele& fome few out of thole cafes, 
which this feafon has already afforded me. 


Vo. I. B 3 Cafe ft. 
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Cafe 1ff. W. A. Alabouring man, of a’ fallow dufky 
complexion, who for twelve years paft, had been afflicted’ 
with phegadenic ulcers in his legs, and for the laft eight 
years a {chirrous liver and {pleen, for which the moft pow- 
erful deobftruent, aperient, and alterative medicines had 
been prefcribed without effe&, was employed in finking’ 
the Bath, and digging drains, to carry off the wafte water 
* for ten days, during which time he was generally up to 
his knees in mud, ochre, and water. In that time the ul- 
cers on his legs intirely healed up, without the ufe of any 
kind of medicine or drefling, except a piece of linen cloth 
over the fores. He was then retained as bath keeper, in 
which ftation his bufinefs led him into the bath feveral 
times every day; and in eight weeks (during which time 
he conftantly drank the waters) the diforder in his liver 
and fpleen gradually gave way; and at this time, without 
the ufe of any medicine, he has perfectly recovered his 
health and complexion. To him the waters at firft proved 
gently purgative, and afterwards diuretic. 

2d W.W. Aged about nineteen years, for two years 
paft had been affli€ted with violent rheumatic complaints, 
to fuch a degree that at the time of his coming to the bath 
it was with difficulty he could raife himfelf when feated, 
and the mufcles of his neck were fo rigid and contracted 
that he could not move his head; he found fenfible benefit 
from the firft ufe of the bath, and by continuing it for 
about feven weeks, perfectly recovered his health, and the 
ufe of his limbs. 

3d. L. M. Had for near two years been afflided with a 
weaknefs at his ftomach, inability in the organs of digef- 
tion to perform their office, and at times a general laffi- 
tude and wearinefs over every part of his body, brought 
on by too violent.exercife. Upon drinking and bathing a 
fhort time, he received very fenfible benefit, all his com- 
plaints ceafed, and he gained a much better appetite than 
he had ever experienced while labouring under his diforder. 

4th. Mrs. H. For five years had been afflifted with a 

violent 
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violent cough, attended with pain in her breaft and a hetic 
fever which never had abated from the ufe of medicine. 
By drinking and bathing for four weeks, the perfe@ly re- 
covered her health without any medicine, and returned 
home with a very good appetite. 

5th. Mifs R. For two years paft had been fubje& to 
pains in her ftomach and head, obftructions in her liver, 
flizltt cough, perpetually feverifh, with lofs of appetite, 
and reftlefs nights, for which a variety of medicines had 
ineffeQtually been ufed, they only affording a temporary 
relief.. In this flate fhe came to the wells, in fo lowa 
condition that fhe could not walk the length of a ftreet but 
with the greateft difficulty. At firft the daily rode to the 
bath, but after ufing it for fome time, fo far recovered, 
that fhe could walk without any inconvenience, and after 
{taying about five weeks, returned home very hearty, had 
a good appetite, and refted well. 

6th. F. F. For the laft five months fubje to an incef- 
fant cough, the effect of a violent cold, came to the wells 
and drank the waters for ten days, in which time his 
cough by degrees abated, and he returned home perfelly 
cured. 

7th. Mrs. K. Had complaints fimilar to thofe mentioned 
in the cafe of Mifs R. but attended with frequent acrid, 
black ftools, which afforded no relief from her complaints. 
She drank the waters, and went into the bath for five 
weeks, in which time fhe recovered her complexion and 
flefh, and a much better ftate of health, than fhe had en- 
joyed for a number of years. 

8th Mifs H. About five weeks before fhe was brought - 
to the bath, was feized with f{pafmodic contraCtions in her 
left arm, a paralytic complaint over all the fame fide, her 
{peech was much affected, one fide of her mouth drawn 
up, and fhe had hardly any power over one hand and foot, 
from which the beft adapted medicines and the ufe of a 
common cold bath had afforded no relief. Immediately 
on ufing the Chalybeate bath, her fpafms began to abate, 


and 
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and foon left her. She ftill remains at bath, has perfe@ly 
recovered her fpeech, and at this time, without the ftrict- 
eft examination, you cannot difcover the leaft remains of 
her diforder; fhe can now work with her needle, and 
drefs herfelfas ufual. She took fome few nervous ftimu- 
lating medicines during the time of bathing. 

oth. Mr. D: Who had been for fome years conftantly 
fubje&t to a nervous cholic, which rendered his life a bur- 
then to him, came to Briftol, and, after ufing the bath 
and drinking the waters for two weeks, left the place per- 
feétly cured without the ufe of any other medicine. 

10th. Mrs. — For the laft twelve years of her life was 
fubje&t to obftructions in her liver, attended with an al- 
moft conftant menftruation, lofs of appetite, oedematous 
{welling in her legs and feet, and difturbed and reftlefs 
nights. At the folicitation of her friends, fhe came to 
Briftol with a conftitution almoft wore down, and witha 
prepoffeflion that her cafe did not admit of any relief. Af- 
ter a fhort time bathing, and drinking the waters, the 
{welling in her feet and legs abated, her appetite and fleep 
returned, the diforder in her liver, and every other com- 
plaint abated, her colour returned, and fhe now enjoys a 
much better ftate of health than fhe had experienced for a 
number of years, with the pleafing profpe& of a perfec 
recovery. 

From thefe cafes, as well as from the fenfible effects 
upon firft drinking thefe waters, it is evident that they are 
a fafe and ative Chalybeate, exerting the moft powerful 
effets upon the human conftitution, and agreeing with 
the moft delicate fubje€ts; and that they are fafely and 
fuccefsfully drank in many cafes where the common and 
ufual preparations of iron are attended with dangerous 
confequences; which perhaps may be owing to the ex-~ 
treme fubtlety and minutenefs of its parts, and the inter- 
pofition of fo large a quantity of pure water; or it may 
poflibly depend on the nature of the mixture, which can- 
not eafily beimitated by any artificial preparation, 

In 
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In particular, thefe cafes teach us, the moft happy ef- 
fets are to be expeCted from thefe waters in old and ob- 
{tinate ulcers, which they quickly and readily difpofe to 
heal. That they penetrate the moft remote and minute 
veflels of the body, prove powerful deobftruents, and re- 
move the moft obftinate of difeafes, glandulous obftruc- 
tions, even after they had refifted the moft powerful me- 
dicines. And hence they may prove highly beneficial in 
ftrumous and fcrofulous cafes of children, in jaundice, 
and other obftruGions of the liver, {pleen, and myfenteric 
glands, which lay the foundation for fo many and fuch 
obftinate chronical complaints; as alfo in cafes of obftru&t- 
ed catamenia, and where, from relaxation, the flow is too 
abundant. 

They likewife, as appears from the cafes of W.W. and 
L. M. cure moft obftinate rheumatifms, and that languor 
and uneafinefs which often arife from too violent exercife, 
and which are nearly allied to the rheumatifm. 

And however prejudices may operate againft the ufe of 
Chalybeate waters in diforders of the lungs, nothing 
is more certain than that thefe I am now treating of, have. 
afforded effectual relief in violent coughs, even where 
they have been of long ftanding, and when attended with 
hectic complaints; as is evident from the cafes.of Mrs. H. 
Mifs R. and 7 F. which laft was the only cafe in which 
drinking the waters without bathing completed the cure. 
Nor indeed is this doétrine of the ufe of Chalybeate wa- 
ters in pulmonary and hetic complaints intirely new.. 
Morton prefcribes them in the phthifis pulmonalis, in 
which he does not ftand fingle. And there have been in- 
{tances of confiderable relief afforded by them even in the 
laft ages of aconfumption. Some reftrictions and cauti- 
ons are certainly neceflary in their ufe, but they would be 
too tedious to mention here, and mutt be left to the jugd- 
ment of the phyfician. 

In nervous diforders arifing from relaxation, one would 
naturally expect from them the happieft effe&ts, and in 

fact 
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fa&t they have been found very effeétual in palfies and 
nervous cholicks, as in cafes of Mifs H.and Mr. D. In 
fhort, thefe waters, in every difeafe which arifes from that 
fruitful fource of complaints, relaxed and weakened 
ftate of the folids, may with great propriety and truth be 
termed fpecific; but in no cafes have their good effeécts 
been more evident or remarkable, than in a depraved and 
dibilitated ftate of the organs of digeftion, arifing from in- 
activity, and a fedentary life, from continuing too long in 
warm climates, or from exceflive and free living; here the 
remedy is immediately applied to the feate of the difeafe, 
and of confequence mutt produce the moft immediate effe@s, 
nor indeed has there been one inftance, in which, if pro- 
perly perfevered in, they have failed of affording relief. 

Every particular here aflerted is confirmed by experi- 
ments that have been carefully made, and by many cafes, 
from which thefe few are feleCted, and in ftating of which 
the public may reft aflured, that the moft fcrupulous fide- 
lity has been obferved, by 

Dear Sir, 


Yours, °c. 
Ot. 6th, 1769. FOHN DE NORMANDIE. 


To Doé&tor THomas Bonp. 


The Cafe of a TETANOS and LOCKED JAW, cured by 
amazing quantities of Opium, by Doctor ARCHIBALD 
GLosTER, of St. John’s, Antigua; communicated to 
Joun Morecan, M. D. F. &. S. Profeffor of Phyfic, 
in the College of Philadelphia; and by him laid before 
the American P hilofophical Society. 


NEGRO, aged forty years, having fuffered the ex- 
ceflive heat of the fun in the day, imprudently 

laid himfelf down and flept on the damp earth in the night. 
The next morning, he perceived a ftiffnefs in the mufcles 
of 





a, 
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of his jaws, with a fomewhat painful, or rather uneafy” 
fenfation in thofe of the neck; having no other complaint 

at the time, he was blooded, and had an emolient lini- 

ment for the parts affected, and was ordered a lenient 

purge, ex Mann. & Sal. Glaub. This operated immedi- 

ately. 

The day following the pains in his jaws increafed, the 
mufcles of his back and neck were frequently feized with 
violent {pafms, which proceeded to the mufcles of his thighs: 
and legs, rendering them quite rigid. 

He could fcarcely refrain from crying out at thete times, 
and could not, but with difficulty, open his teeth, fo far 
as to admit a knife between. Luckily for him his under 
jaw projected naturally beyond the upper jaw, fo that his 
food paffed between his teeth, and he had no great diffi- 
culty in {wallowing liquids. His pulfe was flow and fmall, 
and his {kin was below the natural heat: He had no fleep, 
for fo foon as he dofed, fevere fpafms would roufe him. 

Having obferved in the London Medical Effays, that: 
thefe complaints had been fuccefsfully treated with free: 
exhibitions of opium, and having before this obftinate cafe 
came under my obfervation relieved patients by very libe— 
ral dofes of it, I thought nothing in the Materia Medica: 
would be fo likely to yield relief in this cafe. I therefore: 
_prefcribed on the evening of the fecond day as follow, viz. 

Fune 7th. RK. Pubv: Contrayerv: Com':3ifs.. Nitres- 

pur: Camph: Opic pur: ana 3fs. M Din P’ 
LE fex. Cap: unam 31a quaque hord.. 
8th. He was no better, his ftiffnefs continued with fre-- 
quent fpafms fevere and painful. The powders were re~- 
peated with 57 of opium. 

oth. He had no fleep, no difturbance in-his:mind,; nor 
the leaft affeCtion of the Senforium Commune which could 
be attributed to the opium. His powders were repeated 
as yefterday; he took liquid food, fuch as weak broths,. 
gruels and ptifans. A general bath was ordered; in which 
he was put ftiff as a ftake, and the fpine with all the rigid 


parts: 
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parts were well rubbed after the ufe of it, with a lini- 
ment, 
ex Camph. +1. folut: in Ol: Ohv: 3vj. 
Tenet: Tebaic: 3277. M: 
- roth. The powders were repeated with 32 of opium to 
be given every two hours as ufual. 

A particular bath likewife, confifting of emollient and 
difcutient herbs, was direéted for the mufcles of his jaws 
and neck, which were moft feverely convulfed; indeed the 
maffeter mufcles were to the touch like wood. 

11th. The patient was no better: I began to defpair of 
him: Emollient clyfters were thrown up morning and 
evening, he being very coftive, as well from the ufe of 
the opium, as from the effets of the difeafe. His mind 
was clear and undifturbed, he had no {fleep, nor even 
drowfinefs; nor did there appear any of the ufual effects 
of opium given in much fmaller quantities. However I 
knew that nothing but opium could anfwer our purpofe, 
and though I had gone as great lengths with it as any one 
in thefe parts would venture, yet I not only perfifted in its 
ufe, but increafed its quantity to 32/5. in fix powders, ufing 
lefs nitre and camphor. 

12th. Having taken the laft fix powders, he thought his 
fpafms recurred lefs frequently. Yet there was no relax- 
ation of the mufcles of the jaws, nor any other favourable 
alteration. Hisclyfters were repeated, the baths and lini- 
ment continued, and his powders were again ordered. 

13th. Every thing continued the fame. He had no 
fleep, nor any relaxation of the mufcles. His difcharges 
by the clyfters were hard dry fcybals; his mind was ftill 
calm, and not a funétion of it impaired, or in the leaft 
altered. He was wakeful in the day as ufual, and in the 
evening had an inclination to reft, but continued to be 
difturbed by thefe dreadful fpafms. 

Still between hopes and defpair T ordered fix powders 
with ¢wo drachms of opium which was twenty grains of 
pure folid opium in each dofe, to be given every three 
hours. 14th, 
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1444. Having taken all thefe, he was rather eafier, his 
fpafms were lefs frequent, yet no perceptible relaxation 
of the mufcles of his lower jaw followed. His diet was 
continued as above, His clyfter produced the fame dif- 
charges as before. He was eafier always after the general 
bath, and the rubbing in of the liniment, all which were 
continued, and as I had ventured as far with opium as I 
thought it prudent, I ordered as follows : 
R Pul. Contray. Comp. 
Cinnab. Antim. ana 3ff3. 
Opii pur. 
Mofch, Chinens. s/s to be divided into fix 
parts, and one to be given every three hours. 
isth. He faid he was eafier, had a very little fleep; his 
{pafms were lefs frequent, and he was in better fpirits. 
This encouraged me to hope for a relaxation of thefe cruel 
fpafms, which have been fatal to fo many. I therefore 
boldly returned to the former dofe of opium, and gave i 
in the powders with the mufk and cinnabar. 
16th. The patient found himfelf much the fame as yef= 
terday. His baths, liniments, clyfters, fri@tions and pow- 
ders were repeated. 
17th. He found himfelf much eafier to day, his pow- 
ders were repeated, and his fpafms were much relaxed every 
where, except in his right leg which was very painful. 
The maffeters gave way avery little, fcarcely perceptible. 
18th. He was much the fame as yefterday, having 
gained however a little ground. The fame means were 
continued, and his powders repeated. . 
19th. He was rather better, and more free from pain; 
he could fit up; the mufcles of the back part of the body 
were fo far relaxed as to admit of that pofture, without 
much pain. He moved his lower jaw from fide to fide 
with fomeeafe. The fame powders, &c. were continued. 
20th. He could open his mouth fo far as to admit my 
little finger into it, but this was done with a horrid grin, 
and I was afraid the fpafm would return with the effort, 
which is very common. The medicines were repeated. 


Vor. I. C3 iff. 
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21/7. He was.much in the fame condition; ftill had 
{pafms at greater diftances, had fome fleep, and faid he 
could eat, but I was unwilling to hazard the experiment. 
His liquid food was continued, his medicines were repeat- 
ed, and every thing obferved with the fame care as before. 

22d. He continued to mend; has had fome fleep; the 
mafleters were relaxed ftill more; the fpafm recurred lefs 
frequently. He complained of lownefs of fpirits, and 
was defirous of tobacco to fmoak, which was allowed. 
He had a mixture of four fpoonfuls of old rum in a pint 
of warm water. His powders were ordered as before 
with 37 of opium, and the ufual quantity of mufk, to be 
given every four hours only. 

23d. He was much better, had fome fleep, opened his 
mouth, could chew, and ftill enjoyed a calm undifturbed 
mind. His powders were repeated with 577 of opium 
which makes fifteen hundred grains of folid opium taken in 
seventeen days. 

24th. He had better reft laft night and more fleep than 
during his illnefs before. He eat a bit of lamb, could 
open his mouth no farther than yefterday, but his fpafms 
recurred lefs frequently. His powders with 977 of opium 
were ordered as before. 

25th. He was much better in all refpects; he flept 
pretty well laft night, and could move his legs and arms 
very treely. There was ftill a fpafm on his maffeter 
mutcles, as he could not freely open his mouth. Nothing 
was ordered but a continuance of his baths, liniments, cly{- 
ters, frictions. The powders ordered for him yefterday 
not being yet expended. 

26th. He continued to mend, although he had not tak- 
en about twenty grains of opium the two preceding days. 
There was no alteration in his fpirits. The fpafms were 
more relaxed. From this time he was vifited lefs fre- 
quently, his medicines given more irregularly, but as he 
had fpafms which recurred now and then ’till the 15th of 
July he had his bath continued, and took about 3/s of 
mufk, and 96 grains of opium in that fpace. 

Fuly 20th. 
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Fuly 20th. He is now perfectly well, in good fpirits, 
and finds no inconvenience from his preceding ficknefs, 
nor any mifchief from the amazing quantity of opium he 
has fwallowed down. It is to be noted that from the 16th 
he was put upon a courfe of nervous pills ex G. Aflafcetid. 
and Cinnabar of Antimony without any opium. 

Left any perfon fhould imagine the opium which was ° 
made ufe of in this cafe, might not be good, I think pro- 
per to add that it was frefh, and appeared to be very good, 
being procured from Mefirs. Beaven, .Druggifts in Lon- 
don; and that it always anfwered to the ufual effects of . 
opium in the common dofes, in every other inftance, hav- 
ing made fufficient ufe of it in my practice, to be certain 
of its quality. 

TT I, a I NE ES ERT NNT eee ere 


An account of the eff céts of thee STRAMMONIUM, 
or Thorn-Apple, dy Benyamin Rusu, M. D, Profe/= 
Sor of Chymiftry, in the College of Philadelphia. 


WAS called to a child, (between three and four years 
old) a few days ago, which appeared to be ill with a vio- 
lent fever, delirium, tremors in her limbs, and a general 
eruption on her fkin, accompanied with a confiderable 
fwelling, itching and inflammation. As the feafon for in- 
flammatory difeafes was now over, (it being the beginning 
of Auguft) and as I had neither feen, nor heard, of any 
cafes which bore the leaft refemblance to this in the city, 
I acknowledge I was much furprifed at it, and knew not 
what caufe tocallin, to account for a fever attended with 
fuch acute fymptoms, at a time of the year, when moft of 
people, efpecially children, were fubje&t to complaints of a 
very different nature. As her pulfe was pretty full and 
ftrong, I immediately ordered her to loofe a little blood, 
and gave her a few laxative medicines. Befides thefe, I 
ordered her to be put into a warm bath, and recommended 
the application of ftimulating cataplafms to her feet. The 
opening 
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opening medicines operated the evening after I gave them, 
and brought away a great number of the afcarides worms 
which I far from thinking were the caufe of her diforder, 
as the fymptoms ftill continued with as much violence as 
ever. I cannot help remarking here, that two of the moft 
powerful vermifuge medicines we are acquainted with, viz. 
the Anthelmia, or Worm Gra/s of Jamaica,* and the Carolina 
Pink Root, are both confiderably narcotic, and when taken in 
too large quantities produce effe&ts fomewhat fimilar to 
thofe of the Strammonium. Do their vermifuge depend 
upon their narcotic qualities alone? Are all narcotic fub- 
ftances vermifuge? Or may not they be rendered fo, by 
adminiftering purges after them, in the manner we are 
directed, after ufing the worm grafs or pink root? Thefe 
are queftions, which are perhaps foreign to our prefent 
fubje&t, and yet when refolved, may have their ufes in me- 
dicine. But to return; the mother of the child finding 
moft of the remedies we had ufed ineffectual, informed me 
for the firft time, that they had a quantity of Stramonium 
growing in their garden, where the child generally play- 
ed, and that fhe recolleéted that fhe had been once difor- 
dered in a flight manner, from eating fome of the feeds of 
it. This led me immediately to treat her complaints in a 
very different manner from that I had formerly done. I 
gave her a puke of two grains of Tart. Emetic, diffolved 
in water by fpoonfuls. It vomited her feveral times, but 
brought nothing but phlegm from her ftomach. After 
this I gave her {weet oil in large quantities, mixed with a 
little of the oleum Ricini, which in a little time brought 
away a great number of the Strammonium feeds. The 
relief fhe got from this evacuation, encouraged me to re- 
peat the fame medicine, which I did every day for near a 
week, till I began to flatter myfelf they were all difcharged 
from the body. But notwithftanding this, fhe was far 
from recovering fo rapidly as we wifhed. The tremors 
{till continued in her hands at times; her delirium abated, 

but 


* See Dr. Brown’s Natural Hiftory of Jamaica. 
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but it left her ftupid and blind. The pupils of her eyes 
were much dilated, and fhe catched at the bed clothes 
and at every thing around her, in the fame manner as a 
perfon in the laft ftage of a fever. As I was perfuaded the 
oil fhe had taken, had evacuated all fuch of the feeds as were 
in the guts, I began to fufpe@, that her complaints~were 
ftill kept up by a few feeds which ftill remained in her fto- 
mach. Itherefore gave her four grains of Tart. emetic, 
in the manner I formerly mentioned, and had the pleafure 
to find, that it brought up above eighty of the feeds, the 
fecond time it puked her. Finding the ftupor and blind- 
nefs ftill continue, I repeated the puke, which brought 
up above twenty more. Upon this all her complaints va~ 
nifhed, and in a few days fhe appeared perfectly well. 

It may perhaps appear furprizing to fome, how fo many 
of the feeds of the Strammonium fhould be lodged fo long 
in a child’s ftomach, without producing much worfe ef- 
feéts than thofe we have mentioned, efpecially when we 
confider the accounts which Dr. Stork has given us of the 
effects of a very {mall quantity of it. In order to account 
for this, we muft remark, that the feeds the child fwal- 
lowed were of the laft year’s growth, and were become 
fo dry and hard as to refemble little pieces of horn, Be- 
fides the feeds of the narcotic plants in general contain but 
very little of their virtues; even the feeds of the poppy 
itfelf may be taken in large quantities, without producing 
any of the effe&ts of opium. Dr. Stork’s experiments 
were made entirely with the extra&t of the Strammonium, 
two grains of which contain more of the narcotic quality 
of the plant, than three hundred of the dried feeds. 

My chief defign in relating the above cafe, isto make 
two obfervations, which may be of ufe in other cafes.. 

1. We learn the wonderful connetion. between the fur- 
face of the fkin and the alimentary canal. Eruptions. 
upon the {kin are generally attributed to an acrimony in 
the blood. In the prefent cafe we fee an eruption occafi- 
oned by acrid fubftances irritating the ftomach and bowels. 

It 
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It would be eafy to point out feveral other matters both of 
a vegetable and animal nature, which produce effects of 
' the fame kind almoftas foon as they are received into the 
ftomach, and long before they are fuppofed to have un- 
dergone its action, or of being mixed with the blood. It 
is impoffible to tell, what fpecies of the eruptive difeafes are 
occafioned by the prefence of morbid matter in the prime 
viz; but in all thofe cafes, where it is doubtful, it would 
not be amifs to fufpe& it, and to order our medicines ac- 
cordingly. Dr. Korr (of St. Croix) informed me, that he 
had once an obf{tinate humour upon his arm, which alter- 
nated with a complaint in his ftomach, arifing from the too 
great predominance of an acid, and that he was never able 
to remove it with all the applications he could ufe, till he 
cured the diforder in his ftomach by bitter and aftringent 
medicines. 

A fecond obfervation upon the above cafe, which I 
would beg leave to make is, that pukes may often be 
given to evacuate the contents of the ftomach, and not- 
withftanding they work tolerably well, may not anfwer 
the purpofes we intended by them. How often do we 
difcover the ftrongeft marks of worms being lodged in the 
ftomach, and yet how feldom are we able to bring them 
up from thence, by the ordinary pukes we adminifter. In 
this, and like cafes therefore, it fhould be our prac- 
tile to increafe the dofes of our vomits, or to give 
fuch fubftances as will deftroy the life, or virus of 
thofe things we would wifh to expel from the ftomach. 
Had the laft puke, which I gave to the child, which had 
eaten the Strammonium feeds, failed of bringing them up, 
I have no doubt, but what the plentiful ufe of acids *, 
(which are fuch powerful antidotes to other narcotic fub- 
{tances,) would have rendered them harmlefs. And if we 
may be allowed to reafon from analogy, I think we may 
prefume, that there is fcarcely a poifonous fubftance in na- 
ture but what has an antidote provided for it. What thefe 

antidotes 


* Since writing the above, I have had the pleafure of hearing from Dr. Thomas Bond, and 
Dr. Harris, an account of the good effects of lemon juice ina fimilar cafe, after the ftrongeft 
pukes had been given to no purpofe. 
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antidotes are, can never be determined by reafoning a 
priori, but muft be found out by experiments alone. Con- 
fidering the frequency of the accidents which arife from 
poifons, and the little relief we are able to afford in them, 
I cannot help thinking an enquiry into this fubje& a mat- 
ter of great importance, and well worthy of the attention: 
of the faculty of phylic. 


An ENQUIRY into the nature, caufe and cure of the 
ANGINA SUFFOCATIVA, or Sore Throat Diftemper,, 
as tt is commonly called by the inhabitants of the city and 
colony of New-York, &c. By SAMUEL BaRD, M. D. 
and Profeffor of the Practice of Phyfic in King’s College, 
New-York; communicated to JouN Morcan, M. D. 
F. R.S. Profe effor of the Theory and Prattice of Phyfic 
in the College of Philadelphia. 


“ AS a faithful and accurate hiftory of difeafes, their va~ 
rious Jymptoms and method of cure, is the moft effec- 
“ tual way of promoting the art of healing ; phyficians fhould 
“ defcribe with the utmoft care, the difeafes they would 
“ treat of, and the good and bad effects of any method or 
“© medicines they have ufed in them. But in amore parti- 
“‘ cular manner is this neceffary, when any new and.an- 
“* common diftemper occurs, of which the peculiar patho- 
“ gnomonic and diagnoftic figns fhould be carefully laid 
“ down, and a particular account given of what evacu~ 
“© ations, regimenand medicines were ufeful or hurtful in it.’ 
—HuxnaAmM on FEvERsS, p. 267.. 


ROM a conviction of the truth and importance of 
thefe obfervatious, and in obedience to the precept 

of fo great a man as Huxham, I have determined to attempt 
the hiftory of a difeafe, which has lately appeared among 
the children of this city, and which, both as an uncommon 
and highly dangerous diftemper, well deferves an attentive 
confideration. In delivering it therefore, I fhall firft care- 
fully 
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fully enumerate the fymptoms with which it was attended, 
and defcribe the appearances which occurred on infpeCting 
the bodies of fuch as died of it; and then lay down the 
method of cure which has been found to be moft fuccefs~ 
ful in its treatment. 

In general, this difeafe was confined to children under 
ten years old, though fome few grown perfons, particu- 
larly women (while it prevailed) had fymptoms very fimi- 
lar to it. Moft of thofe who h4d it were obferved to 
droop for feveral days before they were confined. And 
the firft fymptoms, in almoft every cafe, were a flightly in- 
flamed and watery eye, a bloated and livid countenance, with 
a few red eruptions here and there upon the face, and in 
one cafe a {mall ulcer in the nofe, whence oofed an ichor 
fo fharp as to inflame and erode the upper lip. At the fame 
time, or very foon after, fuch as could fpeak, complained 
of an uneafy fenfation in the throat, but without any great 
forenefs or pain. Upon examining it, the tonfils appeared 
fwelled and flightly inflamed, with a few white {pecks 
upon them, which, in fome, increafed fo as to cover them 
all over with one general flough; but this, although a fre- 
quent fymptom, did not invariably attend the difeafe; and 
fome had all the other fymptoms without it. The breath 
was either no ways offenfive, or had only that kind of 
fmell which is occafioned by worms; and the fwallowing 
was very little, if at all impeded. 

Thefe fy mptoms, with a flight fever at night, continu- 
ed in fome for five or fix days, without alarming their 
friends; in others a difficulty of breathing came on with- 
in twenty-four hours, efpecially in the time of fleep, and 
was often fuddenly encreafed to fo great a degree as to 
threaten immediate fuffocation. In general, however, it 
came on later, increafed more gradually, and was not con- 
ftant; but the patient would now and then enjoy an in- 
terval of an hour or two, in which he breathed with eafe, 
and then again a laborious breathing would enfue, during 
which he feemed incapable of filling his lungs, as if the 
air was drawn through a too narrow paflage. This 
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This ftage of the difeafe was attended with avery great 
and fudden proftration of ftrength; a very remarkable 
hollow dry cough, and a peculiar change in the tone of the 
voice; not eafily defcribed, but fo fingular, that a perfon 
who had once heard it, could almoft certainly know the 
difeafe again by hearing the patient cough or fpeak. In 
fome the voice was almoft entirely loft, and would conti- 
nue very weak and low for feveral weeks after recovery. 
A conftant fever attended this difeafe, but it was much 
more remarkable in the night than in the day time; and 
in fome there was a remarkable remiffion towards morning. 
The pulfe at the wrift was in general quick, foft and flut- 
tering, though not very low, and it was remarkable, that 
at the fame time the pulfations of the heart were rather 
ftrong and fmart than feeble. The heat was not very 
great, and the fkin was commonly moift. 

Thefe fymptoms continued for one, two, or three days. 
By that time it was ufual for them to be greatly increafed 
in fuch as died; and the patients, though commonly fome- 
what comatous from the beginning, now became much 
more fo; yet even when the diforder was at the worft, they 
retained their fenfes, and would give diftin& anfwers, when 
fpoken to; although on being left to themfelves, they lay 
for the moft part in a lethargic fituation, only raifing up 
now and then to receive their drink. Great reftlefsnefs 
and jaCtation came on towards the end of the difeafe, the 
fick perpetually toffing from one fide of the bed to the 
other, but they were {till fo far comatous as to appear to 
be afleep, immediately upon changing their fituation or 
pofture. An univerfal languor and dejection were obferved 
in their countenances; the {welling of the face fubfided; 
a profufe fweat broke out about the head, neck and breaft, 
particularly when afleep; a purging in feveral came on; 
the difficulty of breathing increafed, fo as to be frequently 
almoft entirely obftructed, and the patient died apparently 
from the fuffocation. This commonly happened before 
the end of the fourth or fifth day; in feveral within thirty- 
fix hours from the time the difficulty of breathing came 

Vor. I. D3 on 
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on firft. One child, however, lived under thefe circum- 
ftances to the eighth day; .and the day before he died, his 
breath and what he expectorated, was fomewhat offenfive; 
but this was the only inftance in which I could difcover 
any thing like a difagreeable {mell, either from the breath 
or expectoration. 

Out of fixteen cafes attended with this remarkable fuf- 
focation in breathing, feven died; five of them before the 
fifth day, the other two about the eighth. Of thofe who 
recovered, the difeafe was carried off in one, by a plenti- 
ful fallivation, which began on the fixth day; in moft of 
the others by an expectoration of a vifcid mucus, 

I diftinguifh between the fallivation and expectoration, 
becaufe in one the difcharge feemed to come from the fali- 
vary glands, and was attended with little or no cough; in 
the others it manifeftly came from the trachea, and was at- 
tended with an inceflant cough; and 1 judged the falliva- 
tion to have been a natural crifis, as the patient had taken 
but grs. vi of calomel before it came on. Her gums were 
not inflamed, her teeth were not loofe, nor had her breath, 
or faliva, the fmell of perfons under a mercurial falivation. 
In this cafe the voice, in the fpace of a few hours, from 
being pretty ftrong and loud, became fo low as to be with 
difficulty heard. 

One of the firft families in which this difeafe appeared, 
was that of Mr, William Waddell of this place. He had 
feven children in his family, all of whom were taken ill 
one after another; the four firft had the difeafe as I have 
juft now defcribed, and three of thefe died; the one who 
recovered was the inftance I mentioned, in which the dif- 
eafe was carried off by a fallivation. The other three 
were the youngeft. They had not the difficulty of breath- 
ing, but in its ftead very troublefome ulcers behind their 
ears. Thefe began with a few red pimples, which foon 
ran together, itched violently, and difcharged a great deal 
of very fharp ichor, fo as to erode the neighbouring parts, 
and in a few days {pread all over the back part of the ear, 
and down upon the neck. They all had a fever, particu- 

larly 
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larly at night, and one of them had a perpetual tenefmus. 
This fymptom appeared in feveral-who had the difficulty 
of breathing, but in none to-fo remarkable a degree as in 
this child. 

After this, many other children had fimilar ulcers be- 
hind their ears; and fome of them feemed flightly affec- 
ted with the difficulty of breathing; but it never became 
alarming while this difcharge continued. Thefe ulcers 
would continue for feveral weeks, and appeared covered in 
fome places with floughs, refembling thofe on the tonfils; 
and at laft grew very painful and uneaty. 

In fome cafes they were attended with fwellings of the 
parotid and fublingual glands, which fubfided on the 
eruptions —— behind the ears, and difcharging free- 
ly, and again {welled upon the difcharge being checked. 

I met with but two inftances of any thing like this com- 
plaint in adult perfons. Both of thefe were women; and 
one of them had aflifted in laying out two of the children 
that died of it. At firft her fymptoms refembled rather 
an inflammatory angina, but about the third day the ton- 
fils appeared covered with thick floughs; her pulfe was 
low and feeble; the had a moift fkin; a deje€tion of {pi- 
rits; and fome degree of anxiety, though nothing like the 
difficult breathing of the children. 

The other was a foldier’s wife, who for fome time, be-- 
fore fhe perceived any complaint in her throat, laboured: 
under a low fever. Her tonfils were {welled, and entirely 
covered with floughs, refembling thofe of the children; but 
her breath was more offenfive, and fhe had no fuffocation.. 

I have had an opportunity of examining the nature and 
feat of this difeafe, from diffle€tion, in three inftances.. 
One was. a child of three years old. Her firft complaint 
was an uneafinefs in her throat. Upon examining it the 
tonfils appeared {welled and inflamed, with large white 
floughs upon them, the edges of which were remarkably 
more red than the other parts of the throat. She had no 
great forenefs in her throat, and could {wallow with little 


or no difficulty. She complained of a pain under her 
left 
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left breaft; her pulfe was quick, foft and fluttering. The 
heat of her body was not very great, and her fkin was 
moift; her face was fwelled; fhe had a confiderable pro- 
firation of ftrength, with a very great difficulty of breath- 
ing; a very remarkable hollow cough; and a peculiar 
change in the tone of her voice. The next day her dif- 
ficulty of breathing was increafed, and fhe drew her breath 
in the manner before defcribed, as if the air was forced 
through too narrow a paflage, fo that fhe feemed incapa- 
ble of filling her lungs : She was exceedingly reftlefs, tof- 
fing perpetually from fide to fide, was fentible, and when 
afked a queflion, would give a pertinent anfwer, but 
otherways fhe appeared dull and comatous. All thefe 
fymptoms continued, or rather increafed, untill the third 
night, on which fhe had five or fix loofe ftools, and died 
early in the morning. 

Upon examining the hody, which was done on the af- 
ternoon of the day fhe died, I found the fauces, uvula, 
tonfils, and root of the tongue interfperfed with floughs, 
which ftill retained their whitifh colour. Upon removing 
them, the parts underneath appeared rather pale than in- 
flamed. I perceived no putrid {mell from them, nor was 
the corps in the leaft offenfive. The cefophagus appeared 
as in a found ftate. The epiglottis was a little inflamed, 
on its external furface, and on the inner fide, together 
with the infide of the whole larynx, was covered with the 
fame tough white floughs, as the glands of the fauces. 
The whole trachea, from the larynx down to its divifion 
in the lungs, was lined with an infpiflated mucus, in form 
of a membrane, remarkably tough and firm; which, when 
it came to the firft fubdivifions of the trachea, feemed to 
grow thin and difappear: It was fo tough as to require no 
inconfiderable force to tear it, and came out whole from 
the trachea, which it left with much eafe; and refembled 
more than any thing, both in thicknefs and appearance, a 
fheath of thin fhammoy leather. The inner membrane of 
of the trachea was flightly inflamed; the lungs too ap- 
peared inflamed as in peripneumonic cafes; particularly 

the 
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the right lobe, on which there were many large livid fpots, 
though neither rotten or offenfive; and the left lobe had 
{mall black {pots-on it, refembling thofe marks left under 
the {kin by gun powder. Upon cutting into any of the 
larger {pots, which appeared on the right lobe, a bloody 
fanies iffued from them without frothing, whereas upon 
cutting thofe parts: which appeared found, a whitith froth, 
but flightly tinged with blood, followed the knife. 

This is a faithful hiftory of this complaint, as it ap- 
peared in all the cafes-I have met with. 

Dr. Douglas, of Bofton, in the year 1736, publifhed 
, an account of the firft appearance of the difeafe in this 
country ;. from which I find that it put on much more ma- 
lignant and putrid fymptoms at that time, than it has late- 
ly been attended with, efpecially in this city, where dif- 
eafes of the putrid kind feldom occur; and was fo con- 
{tantly attended with the eryfipelatous fymptoms, that he 
terms it an eruptive miliary fever, with an angina ulcuf- 
culofa. And even in this place, fome of the oldeft, and 
moft refpectable practitioners, affure me, they have feen, 
but a few years ago, the fame difeafe of which I am now 
treating, attended both with the eryfipelatous appearances 
and highly putrid fymptoms. 

Upon the whole, I am led to conclude that the prefent 
difeafe, as well as other fimilar difeafes, which have made 
their appearance at different times, and in different places, 
arofe from a particular difpofition of the air, or mia/mata 
Jui generis; which more or lefs,; according to particular 
circumftances, generate an acrimony in the humours, and 
difpofe them to putrefa€tion; and which have a fingular 
tendency to attack the throat and trachea, affecting the 
mucous glands of thefe parts, in fuch a way, as to occafi- 
on them to fecret their natural mucus, in greater quanti- 
ties than is fufficient for the purpofes of nature: And 
which in this particular fpecies, when {fecreted, is either 
really of a tougher or more vifcid confiftence than natural, 
or is difpofed to become fo from reft and ftagnation. 


The 
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The difeafe I have defcribed, appeared to me tobe of an 
infectious nature, and as all infection muft be owing to 
fomething received into the body, this, therefore, what- 
ever itis, being drawn in by the breath of a healthy child, 
irritates the glands of the fauces and trachea, as it pafles 
by them, and brings about a change in their fecretions. 
The infeGtion, however, did not feem in the prefent cafe 
to depend fo much on any generally prevailing difpofition 
of the air, as upon effluviz received from the breath of 
infected perfons. This will account why the diforder 
fhould go through a whole family, and not affe&t the next 
door neighbour; and hence we learn a very ufeful leffon, 
namely, to remove all the young children ina family, as 
foon-as any one is taken with the difeafe; by which cauti- 
on, lam convinced, many lives have been, and may again 
be preferved. 

I fhall now proceed to deliver the method of cure, which 
was found moft fuccefsful in the difeafe, as fay as it fell 
under my own obfervation. And in the firft place, as 
from all the fymptoms related, it is evident that this dif- 
order is not always, and in every ftage, attended with any 
remarkable degree of putrefcency; and from the diffeai- 
Ons it appears, that an inflammation of the lungs, if not 
the caufe, may at leaft be the confequence of the diftemp- 
ér, one would imagine that V. S. and evacuations were 
not totally to be forbid; and accordingly we find Dr. Dou- 
gla/s direting us, that if the fever is high, and the pati- 
ent is plethoric or accuftomed to venefection, to take away 
fome blood, but with difcretion: And if the tonfils are 
much inflamed, with great pain and difficulty in fwallow- 
ing, to ufe venefeCtion in the jugulars. And Huxham ac- 
knowledges, in the ulcerous fore throats of which he 
treats, “* That there were certainly fome of them with a 
‘* pretty {mart fever that bore bleeding at the beginning 
‘¢ with advantage, and that he was obliged in feveral to 
‘© give nitre with diaphoretics.”’ , 

But Fothergill {peaking of the fore throat diftemper, 
which came under his notice, and which feems to be of a 

more 
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more highly putrid kind, affures us, that although in fuch 
cafes he has been induced to order bleeding, yet it did not 
appear to have any advantageous effects; and concludes, 
that nothwithftanding the vehemence of the fymptoms, it 
is proper in general to omit this evacuation; nor can I, 
hear of any perfon who has ufed it, in the fore throat 
(which appeared lately amongft us) with fuccefs; fo that 
] hardly dare venture to prefcribe it, but muft leave it to 
the difcretion of the phyfician, until farther experience 
fhall confirm its utility, or forbid itseufe. 

There is fomething very fingular in the tendency of the 
virus in this difeafe, as I have already hinted, to attack 
the throatand trachea, nor are the effedts its produces there 
lefs remarkable. Dr. Fothergill, in his account of the pu- 
trid fore throat, defcribes the floughs on the tonfils, as 
mortified efcars; but in-that fpecies of fore throat | met 
with, they appeared as in the trachea, to be nothing more 
than the mucus of the part, preternaturally thickened into 
the form of a membrane. At firft I imagined this to be 
only a peculiar kind of pus, which is fometimes found 
upon the furface of a inflamed membranes; but 
upon removing it, the membrane of the trachea did not ap- 
pear to have been fufficiently inflamed, to juftify fuch an 
opinion. And in a cafe I lately had an opportunity of 
examining, where the patient died of a very violent inflam- 
mation of the internal membrane of the trachea, there was 
no fuch mucous lining to be difcovered upon it. Nor can 
I think it the effe& of any fpafm or conftriction of thelungs, 
as I never knew it remarked as occuring in fuchas have 
died of fpafmodic afthmas, nor is it long fince] had an op- 
portunity of being fatisfied as to this particular, in the cafe 
of a failor, who actually died in a violent fit of a fpafmo- 
dic afthma, which had lafted for feveral days; and yet 
there was not the leaft appearance of any fuch mucous 
membrane after death, either in the large or fmaller 
branches of the trachea. This morbid appearance is par~ 
ticularly noticed by feveral gentlemen who have favoured 
us with an account of the diffeCtions of thofe who have 
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died under an angina*. Dr. Monro, fen. found it in feve- 
ral he diffected, and + Rolandus Martin, Profeffor of Ana- 
tomy at Stockholm, mentions a very remarkable inftance 
of it, where this mucous membrane defcended into the 
minuteft branches of the trachea arterja, growing thinner 
as it defcended deeper into the lungs, until it refembled the 
membrane which lines the fhell ofanegg. He adds, that 
the lungs were not inflamed, nor in the leaft injured, fo 
that the infant died merely from the fuffocation. And 
even thofe who have written of the ulcerous fore throat, 
as Drs. Huxham and Douglas, and have not given the ap- 
pearances from diffeGtion, yet have mentioned many mu- 
cous linings being expectorated, which Douglas compares 
to the cuticle raifed by verfications, and Huxbam con- 
ceived to be really pieces of the internal membrane of the 
the trachea. So that this is a circumftance which feems 
to be peculiar to the difeafe; and I believe thofe who die, 
on the fecond or third day, with the ftrangulated breathing, 
are. generally fuffocated by this membrane. The affetion 
therefore, of the mucous glands, muft be confidered as 
the proximate caufe of this difeafe, and readily accounts 
for all the other fymptoms; and from it only, efpecially 
in the beginning of the complaint, can we fafely draw our 
indications of cure; paying at the fame time a conftant at- 

tention to any fymptoms of putrefcency that may occur. 
And it is from viewing the difeafe in this light only, 
that we can account for the ufe of Mercury in it; a medi- 
cine, which if we confider it as a fpafmodic complaint, 
cannot poflibly have any good effect; or if we look upon 
it merely as a putrid difeafe, feems dire€tly contrary to every 
intention of cure; but which, neverthelefs, undoubted ex- 
perience has proved to be highly beneficial. And indeed, if 
we confider the peculiar acrimony which this difeafe oc- 
cafions in the fluids in general, independent of putrefac- 
tion, and the infpiffation of the mucus of the trachea, we 
might reafonably conclude a priore, that Mercury, which 
in general corrects acrimony in a very remarkable manner, 
thins 


* See Dr. Withering’s Thefis on the Angina Grangrenofa. 
+ Idem. 
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thins all the mucous fecretions, particularly thofe of the 
mouth and fauces, and affects the breath very early, would 
be beneficial in it, and either prevent the formation of this 
membrane, or promote its feparation and expulfion, when 
already formed. Dr. Douglas viewing the matter in this 
light firft tried it, and meeting with fuccefs, afterwards 
recommended it to others; and in a very few words has 
explained both his theory and practice in this particular, 
“ Any affection of the throat (fays he) does frequently 
** produce a natural ptyalifm, Mercurials ufed with difcre~ 
tion, area kind of fpecific in fuch like ulcers and ulcuf- 
 cula, and in fact here moiften the throat and mouth, ftop 
* the fpreading of the ulcufcula, and promote the cafting 
** off of the floughs; and as an acceflary advantage, the pa- 
** tients being moftly children, deftroyed worms. Amongft 
*¢ all the preparations calomel anfwered beft, The gentle 
“ yomiting and few ftools that it occafioned in fome, 
*‘ did not confound the natural courfe of the diftemper. 
‘© Turbith produces too ftrong a revulfion, and the erup- 
* tion is thereby too much diverted, This diftemper did 
* not well bear anyother evacuation but Mercurials, And 
in another place, fays, ** the defpumation of this acrid in- 
** quination of the juices in our diftemper, that is, its na~ 
“ tural crifis, feems to be by the patent and falutary emunc- 
‘“‘ tories of the fauces and fkin. In corrofive taints, y. 2. 
«¢ venereal and others, a mercurial ptyalifm, and fudoritic 
“ decoction of the woods anfwer beft, this gave us the 
‘‘ hint of promoting the tendency of nature in our illnefs, 
“‘ by mercurials and gentle breathing {weats in bed, which 
‘ with good management feldom failed, excepting where 
«‘ the necrofis was irremediable from the beginning.” 
There is a fingularity in this Gentleman’s ftile, but his 
obfervations are accurate and judicious; and, ashe fayshim~ 
telf, being founded upon real, not imaginary cafes, muft 
therefore be of permanent truth. And indeed the cafe I 
met with, in which the diforder (and in no trifling degree) 
was carried off by a very copious falivation, is, of itfelf, 
Vor. I. E 3 almoft 
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almoft a fufficient vindication of this practice; and toge- 
ther with the cafe of that child whofe body I firft opened, 
where J faw the moft powerful antifeptics faithfully admi- 
niftered, which not only failed of fuccefs, but did not even 
mitigate the fymptoms, was what firft led me to enquire 
more minutely into the nature of the difeafe, and of the 
remedies which had been ufed with moft fuccefs in its 
cure.— Upon reading Dr. Dougla/s’s little eflay, (which 
gave me the greater fatisfaction becaufe he wrote upon the 
difeafe as it appeared in this country, and under his own 
immediate obfervation,) I found he placed his chief de- 
pendence upon mercurials, which I was the more readily 
induced to make trial of, from the appearance I found 
from diffe€tion, and the idea I thence naturally formed of 
this complaint; and the experience I have had of their 
good effects, fully juftifies the recommendation Dr. Doug- 
fa/s has given of them; as the more freely I have ufed 
them, the better effects I have feen fromthem. Calomel 
is what I have commonly ufed, and have given it to the 
quantity of 30 or 40 grains, in five or fix days, to a child 
of three or four years old; not only without any ill effects, 
but to the manifeft advantage of my patient; relieving 
the difficulty of breathing, and promoting the cafting off 
the floughs, beyond any other medicine. That it may 
more immediately enter the blood, and a&t more power- 
fully as an attenuant, it fhould at firft be joined with a 
mild opiate; and what is% little remarkable, is, that given 
in this way, it feldom or never raifed in children any fa- 
livation; though indeed I fhould be apprehenfive of no ill 
confequences from it, if it fhould. After the firft or fecond 
dofe, the opiate fhould be ommitted, as then the mercury 
will not be fo apt to go off by the inteftines, and the opiate 
if continued will, by leflening the fenfibility of the tra- 
chea, counteract in fome meafure the attenuating effects 
of the calomel, and alfo increafe the coma. The opera- 
tion of the calomel, as an expedtorant, will be very much 
promoted by a prudent ufe of oxymel of fquills, or leaft 
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that fhould purge, by ipecacuahna, given fo as to puke 
two or three times. 

But although I confider mercury as the bafis of the cure, 
efpecially in the beginning of this difeafe, I by no means 
intend to condemn, or omit the ufe of proper alexiphar- 
mics and antifeptics; of which the ferpentaria, contrayerva, 
and peruvian bark are the moft powerful, and have been 
ufed with the greateft fuccefs. Sweating is certainly one 
way, by which nature carries off this difeafe; infomuch ~ 
that Huxham declares he did not remember to havé had 
one patient mifcarry, who fell into a foft, eafy, univerfal 
{weat: And therefore, whatever method of cure was pur- 
fued, this fhould be always connected with it. The pati- 
ent fhould be kept in bed, and as the difeafe has a putrid 
tendency, the diaphoretics fhould be of the alexipharmic 
and antifeptic kinds. The bark is certainly a moft pow- 
erful antifeptic, and when the fymptoms of putrefaction, 
fuch as a moift clammy fkin, highly putrid breath, and 
hemorrhages appear, muft be attended with advantage. 
But early in the difeafe, while the fkin continues dry, at- 
tended with a great difficulty of breathing, and the fymp- 
toms of inflammation rather than thofe of putrefaction pre- 
vail, it fhould be omitted; and here the removal of the dif- 
order fhould be attempted, chiefly, by mercurials and mild 
fudorifics. And indeed I think the whole art, in the cure 
of this difeafe, depends upon properly timeing thefe reme- 
dies, and infifting upon one or the other, as the fymptoms 
of putrefaction do, more or lefs, prevail. 

But befides a falivation, and fweating, nature frequently 
carries off this difeafe by an eruption on the fkin, ulcers 
behind the ears, or in other parts of the body, or an exter- 
nal {welling of the throat, all of which feem evidently to 
indicate the ufe of blifters. And accordingly Drs. Fother- 
gill and Huxham recommended them; particularly Dr. 
Huxham, who fays he has fometimes bliftered the throat 
from ear to ear with great fuccefs. It has indeed been faid, 
that they fometimes produced mortifications, and that even 
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the difcharge they occafioned, feemed to be more than the 
patient could bear; but as I have never heard this remark 
confirmed, I cannot help imagining, that the cafes in which 
they were tried, were particularly unfavourable, and more 
remarkably putrid than is ufual; for in the child, who 
died on the eighth day, I applied blifters behind the ears, 
and they had not the leaft appearance of mortification or 
gangrene, even after the child’s death. And in a cafe of 
very great danger, which | lately met with, they were cer- 
tainly of great fervice, and very effeCtually fupplied the 
place of thofe natural difcharges, by which nature carries 
off this difeafe. 

I would recommend their application early in the difeafe, 
from the fame principle that they are applied in inflam- 
matory angina’s or pleurifies; to relieve the throat and 
trachea, and to derive the flow of humours from the inter- 
nal, to the external parts. 

As the cafe to which I refer was a very remarkable one, 
in which the difeafe was attended with fome of the worft 
fymptoms I ever faw, and the method I have been advifing 
was ftrictly purfued, and attended with fuccefs, I cannot 
help confidering this fuccefs to be in fome meafure a proof 
of the propriety of the treatment, and for that reafon fhall 
here infert the cafe at large. 

The patient was a child of about two years and a half 
old, who had complained for about a week of-a fore throat 
and hoarfenefs. The day before I faw her fhe had fome 
difficulty of breathing, which on that day was greatly in- 
creafed, and exadtly refembled the breathing of the children 
whofe cafes I have before related, when moft ftrangulated. 
Upon examining her throat I found the tonfils fwelled, 
inflamed, and covered with floughs of a yellowifh colour. 
Her breath was not in the leaft offenfive; her pulfe was 
{mall and fluttering, and her fkin paleandclammy. Two 
very large blifters were immediately applied, one behind 
each ear, fo as to meet at her throat. She took four grains 
of calomel, with a quarter of a grain of opium, and was 
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dire&ted to drink a decoGtion of ferpentar : virg : difguifed 
with old metheglin, as a common drink; and as her fkin 
was pale and clammy, fhe had a clyfter of one drachm of 
cort. peruv. and ten grains of ferpent. virgin. in milk, ‘to 
be adminiftered every fix or eight hours; but of thefe the 
received but one that night; and as we found fhe did not 
retain them, they were foon difcontinued; nor could fhe 

be prevailedon to drink but very little of the decoétion. 
I faw her feveral times during the firft day, and fhe ap- 
peared worfe at each time. About eight that evening fhe 
had fomething like a fit; and, at nine the ftrangulation in 
her breathing was much increafed; her pulfe was funk; 
her countenance changed; her nofe appeared to be pinched 
up; her eyes were fixed and glafly; a blue ring was ob- 
fervable about her mouth, and fhe wascomatous. [ left, 
her, expecting fhe would foon die. Her blifters had been 
dreffed a little before; had rifen well; and difcharged free- 
ly; and, withintwo or three hours, as I was informed by the 
watches who fat up with her, fhe feemed to revive. The 
next morning I was greatly furprifed, not only to find her 
living, but in a fitting pofture, eating her breakfaft, with 
littleor no difficulty of breathing, having her natural coun- 
tenance returned, with fome colour in her cheeks, and her 
pulfe rather rifen. At twelve o’clock however her breath- 
ing grew more difficult, and though not fo ftrangulated as 
the day before, was very quick and uneafy. From this 
time for five days fhe remained in a very dangerous fitu- 
ation, and gave but little reafon to expe her recovery. 
Her breathing continued quick and laborious, and her 
voice was almoft entirely gone; her pulfe was quick and 
low; fhe fweated profufely, particularly at nights, and 
conftantly lay in her bed in a comatous fituation, given 
however diftin& anfwers when {poken to. I could difco- 
ver nothing difagreeable in her breath, though fometimes 
what fhe brought up was alittle offenfive. During this 
time, and for many days after, the blifters difcharged con- 
fiderably, and the matter of the difcharge was fo fharp and 
corrofive 
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corrofive as to inflame and erode the fkin almoft from the 
chin tothe fterum. ‘She conftantly took twice a day three 
’ grains of calomel; and, except the firft dofe, without opi- 
um, until fhe had taken upwards of thirty grains; and 
continued the ufe of the decoction of ferpentar:: In as large 
quantities as fhe could be prevailed on to take it. On the 
feventh day from the time I firft faw her, fhe began to 
cough a good deal, with which fhe expedtorated pretty 
freely, and brought up fome very tough mucus. She 
breathed more freely, opened her eyes and looked about 
with fome fprightlinefs, and drank a glafs or two of wine. 
From this time fhe gradually grew better, and by the fif- 
teenth day from the time I {aw her, all her fymptoms had 
left her, except great weaknefs, and fo remarkable a hoar- 
fenefs, or rather lofs of voice, that it was with great dif- 
ficulty fhe could be heard; and a peculiar fenfibility of 
the larynx with regard to fluids, fo that the moment fhe 
attempted to drink fhe fell into a fit of coughing, although 
fhe could fwallow folid food without difficulty. This 
however foon left her, but her weaknefs and lownefs of 
voice continued, a much longer time, fo that in two months 
fhe could hardly walk alone, or fpeak in a tone above a 
whifper. 

When ulcers appear behind the ears, or in different 
parts of the body, they require a particular treatment; 
the difcharge fhould be encouraged by frequently wafhing 
them with warm milk and water, and poultices of bread 
and milk be applied to them; but greafy applications al- 
ways do harm, as they check the difcharge: Nor will they 
bear digeftives. I was in fome cafes, however, after the 
difcharge had continued for a great length of time, oblig- 
ged.to.check it, with a very weak dolution of vitriol. alb. 
which 1:fonnd anfwered this intention well; nor did I ever 
obferve any ill-effe&ts from it: But Il always ufed it with 
great caution, and never ventured on.it, until I had cor- 
rected the general -virus of the difeafe, by a previous uf- 
of mercurials. In refpect to gargles, I would.entirely fole 
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low Dr. Fothergill’s advice. Fomentations applied to the 
breaft, and fumigations with the {teams of fome mild aro- 
matic herbs, and warm. vinegar, not only give eafe; but 
ferve, 1m fome meafure, to attenuate the mucusin the tra~ 
chea; and by gently ftimulating the lungs, raife a flight 
cough, and promote the expeCtoration. ‘The treatment of 
any accidental {ymptoms, after endeavouring to form a juft 
idea of the difeafe, muft be left to the difcretion of the 
phyfician. 

Such are the fentiments, which, from:an attentive ob« 
fervation of the fymptoms, and progrefs.of this difeafe, I 
have entertained ofits nature, and moft proper treatment, 
which nothing, but a real defire of contributing to the 
ftock of medical facts, has induced. me to offer to ‘the no-+ 
tice of the public; thefe being the-only foundation of a 
certain and. rational practice; and! kcan anfwer for the 
fidelity and candor. with which I have. related, what are 
here perferved. 


SuBsTANCE of fome Papers that. could not be inferted in’ 
their proper Place. 


The following account of an: Aurora Borealis was received 
Jrom a Correfpondent, at Lancafter; in Pennfylvania, viz. 


" HAT about half an hour after feven in the evening 
_ of January 5; 1769, there was feen at that place, 
a bright crepufculum, rifing out of the North; which in 
about a quarter of an hour extended itfelf from N. E. to 
N. W.—The upper part was deeply notched; and rofe in. 
one place to the height.of near’ 40°. above the horizon. 
“At three quarters after eight, it was fo-light in the 
Northern hemifphere, that a perfon, who felt no decay or 
infirmity of eye-fight, might eafily haveread a book print=- 
in Double Pica Roman. 
‘“¢ At nine o’clock, five columns or pyramids, of avery 
vivid red, rofe perpendicular to the horizon, in the N. W.- 
—They. 
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—They were unequal in their heights: For, whilft two of 
them rofe almoft to the zenith, others did not exceed 45°. 
They changed colours alternately from a fiery red to a 
purple; from that toa yellow; from yellow to a flame co- 
lour; and then to red again. Thefe changes were fo fud- 
den and quick that they affected the fenfe fo ftrongly as to 
raife horror. 

‘Ata quarter after nine, the columns changed their 
perpendicular pofition to an oblique one, and immediately 
began to move towards the Weft. They foon blended to- 
gether, and formed a dirty red fky, tinged with yellow. 

«“ N. B. There were no ftreamers, corrufcations, tre- 
mulous or dancing motions, as are common to fuch phe- 
nomena. This was a quiet one, except that it changed 
colours, and moved towards the Welt, as already defcribed, 

‘© During the appearance the air was uncommonly fe- 
vere and chilling; and, though the Heavens were ferene 
and befpangled with ftars, the atmofphere felt damp and 
heavy. 

66 x little before ten o’clock, the whole funk below our 
horizon and difappeared.” 


Mr. Thomas Gilpin hath prefented a model of a Horizontal 
Wind-mill; and writes to the Society as follows. 


HAT to obviate the difficulty of turning the houfe, 

or frame, of common wind-mills to the wind, he 
had contrived a model of a horizontal wind-mill, which 
he had fixed to three pumps, as he apprehended the chief 
ufe of fuch a mill would be the applying it to raife water 
out of mines and quarries, and likewife out of wells, or 
brooks for watering meadows. He thinks alfo it might be 
further applied to anfwer the various ufes of other wind- 
mills, without the inconvenience in turning or fhifting 


them as the winds fhift. 
*¢ The 
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“© The model is: three pumps erect, in a triangular po- 
fition; inthe center isacrank erect ina ftep, and fteddied 
by a neck in a‘frame, from the ears of the pumps; on the 
top of the crank are eight arms, and at the ends of each 
is a fail which alternately draws with the wind, and folds 
againft it, which gives a powerful motion to the crank; 
which, by a‘ handle to each. pump, works them ina regular 
fucceffion.””’ 


Mr. John Jones, of: Indian River, Worcefter County, Ma- 
ryland, gives the following account of a Species of Grape 
Vines which he had difcovered, different from all others 
he had ever feen— 


™ HE bark (he fays,) is of a grey colour, very {mooth, 
and the wood of a firm texture. They-delight ina 
high fandy foil;, but will:thrive very well in. the Cyprus 
{wamps. The leaf is very much like that of the Englith 
grape vine, fuch as-is propagated in the gardens near Phi- 
ladelphia for table ufe. 

«The grape is much larger. than the Englifh, of an oval 
fhape, and, when quite ripe, is black, adorned. with a: 
number of pale red fpecks, which, on handling, rub off. 
The pulp is a little like the Fox-grape; but in tafte more 
delicious. Thefe grapes are ripe in O@ober, and yield an 
incredible quantity of juice, which, with proper manage-.- 
ment, he doubts not, would make a valuable wine. 

‘© He employed a perfon to gather about three bufhels- 
and one peck of them when ripe, and immediately had 
them prefled ; which, to his furprize, yielded twelve gallons: 
of pure juice, though a good quantity muft have been loft. 
in the prefling. 

“In about twelve hours after: putting the juice in’a keg, . 
it began to ferment, and he fuffered it to go on till it got 
to be fo violent, that it might be heard all over a large 
room. It continued in that ftate for three days; He then 
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checked it, fearing it might turn acid, though, he fays, he 
was afterwards convinced that if he had fuffered it to fer- — 
ment as long again, it would have feparated the vinous 
parts from the flefhy, and given greater finenefs to the 
liquor. 

«¢ After this it was racked off, and before cold weather 
buried in the garden, the top about fix inches under 
ground; where having continued till the fummer follow- 
ing, he could not difcover that it had in the leaft altered, 
either in tafte or colour. He obferves farther that, after 
eating a- quantity of them, or drinking the juice, they leave 
an aftringency, as claret is apt to do. 

‘¢ There is an immenfe quantity of thefe vines growing 
on the beach, open to the fea; and they are alfo found in 
great plenty upon the ridges, and in the fwamps. Since 
their difcovery he has tranfplanted a number of them into 
his vineyard, from which, in a year or two more, he ex- 
pects to make a wine much better than is commonly im- 
ported.” 
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